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REGULATED DC SUPPLY 


test-bench or systems 
instrument component 


















































KEPCO “ABC” POWER SUPPLY 


Its small, lightweight design makes the Kepco “ABC” 
Power Supply equally at home on the test bench for 
R & D, rack-mounted as a system element, and chassis- 
mounted as a modular component. 


Its precise, versatile capability makes it compatible 
with stringent and varied applications: 

@ Line/Load Regulation: 0.05% ™ Stability: 0.05% or 
6mv, whichever is greater &@ Ripple: 0.5mv RMS & 
Input: 105-125v ac, 50-440 cps ™ Constant Current 
operation M@ Remote Programming at 1000 ohms per 
cower DIMENSIONS volt @ Remote error sensing: to maintain regulation at 


MOSEL VOLTS; CURRENT | H | W | D penne the load @ Automatic overload protection @ Adjustable 
ABC 30-0.3 | 0~-30|0-300ma.| 4%” | 8%”| 556”| $ 99.00 current limiting. 


ABC 40-0.5 | 0-40} 0-—500ma.| 4%” 95%” | $139.00 
ABC 7.5—2 0-—7.5)0—2amp | 4%” | 8%’) 956” | $139.00 
ABC 15-1 O-—15|0—lamp | 4%” | 8%’ | 956” | $139.00 


For meter: Add suffix “‘M" to Model No. and $20.00 to price. 


Rack Adapter; Model RA-4 (for 2 units), RA-5 (for 1 unit) 
availabie at $15.00 each. 








MODEL ABC 30-0.3M 








Its Low Price is achieved by efficient design without 
sacrifice in quality and reliability. 























WRITE FOR COMPLETE SPECIFICATIONS. 131-40 SANFORD AVENUE « FLUSHING 52, N.% 
Area Code 212 IN 1-7000 » TWX # NY45 
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do America’s leading firms 


select ELCO VARICONS? 


| @ summary of their features reads like a translation into reality 

c of every ‘‘dream characteristic’’—unchallenged reliability; un- 

— paralleled design application; unquestioned mass-production 

a economies. VARICON contacts are available in plastic strips 

Ec) for staking, or assembled with insulator. One of our countless 

1 Cl Series, the Microcon, with 81 contacts in an insulator measur- 
cl ing less than an inch, is pictured above. 


if your company is one of the few not enjoying 
the manifold advantages of VARICONS—in either 
printed circuit or rack-and-panel applications, 
send for our Catalog and complete data at 
once. Your interestis certain to be well rewarded. 


IF IT’S NEW... 
IF IT’S NEWS... 


IT’S FROM... 
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ELCO CORPORATION: M Street below Erie, Philadelphia 24, Pa., CU 9-5500 











ELCO Pacific: 2200 Centinela, West Los Angeles 64, Cal., GRanite 8-0671 
eo international ELCO A. S., Lindealle 42, Copenhagen, Vaniose, Denmark 
= ° ELCO Australasia, Bradbury House, 55 York Street, Sydney, Australia 
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THIS MONTH’S COVER... 
Depicts the low heat generation 
of the miniaturized power transistor by its 


location in the coolest portion of the symbolic heat spectrum 
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~ ANNOUNCING THE FAIRCHILD FDG00 


PLANAR 


for surface protection and reliability 


EPITAXIAL 


1 for high speed, high conductance 


DIODES 


1% 
No. § 


— 


FAIRCHILD PLANAR EPITAXIAL DIODE STRUCTURE 







PLANAR CONSTRUCTION features an in- EPITAXIAL CONSTRUCTION consists of a 
tegral passivated surface of silicon oxide very pure, high-resistivity silicon layer 
over the junction, protecting it against grown on a low resistance wafer 
contamination. 





2 C2) 


Metalized Anode Contact 
Protected Anode-Cathode Junction 











< 4 EPITAXIAL CONSTRUCTION 
A thin pure silicon epitaxial layer provides high breakdown voltage, low capaci- 
aa § tance and fast reverse recovery. Added mechanical strength, low resistance path 


to the collector connection are made possible by thicker, low resistivity support- 


4 sndunagh FD600 GUARANTEED 
SILICON PLANAR RELIABILITY CHARACTERISTICS 


An integral silicon oxide surface permanently protects the junction against con- 





_% tamination from the start of manufacture. 
ADVANTAGES Forward Current : 200 mA (min.) @ 1 Volt 
Increases current handling capabilities of diode matrices without reducing speed. Breakdown Voltage : 75 Volts (min.) @ 5 wA 
4 Decreases number of gate amplifiers between diode gates in series diode logic Capacitance : 2 uuf (max.) @ 0 Volts 
‘. Circuitry. Reverse Current  : 50 muA (max.) @ 50 Volts 
il APPLICATIONS Power Dissipation : 500 mW @ 25°C 


High-speed, high conductance applications such as avalanche circuitry; core driv- 
ers; logarithmic amplifiers for pulse applications; critical circuitry requiring high 
conductance and low internal power dissipation, without sacrificing speed. 


REVERSE RECOVERY TIME SPECIFIED FOR YOUR USE 











. 8 
@For magnetic memory applications @ For current mode switching in @ For diode logic applications 
Fast recovery with no turn-off current driver applications Fast recovery with low reverse current 
required Fast recovery with high forward trr=4 mysec (IF=10 mA, IR=1 mA, 
am trr—20 my: sec (IF = 200 mA, IR = 0 mA) conductance recovery to 0.1 mA) 


trr=2 mysec (IF=!R=10 to 400 mA) 





FAIRCHILD 


ETE ED SEES 
SEMICONDUCTOR 


545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. - YORKSHIRE 8-8161 - TWX: MN VW CAL 853 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Check 3 Reader Service Card 
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GUIDE TO NEW ELECTRONIC PRODUCTS 
IN THIS ISSUE 


Amplifiers 

Antennas, Base Station 

Boxes, Servo Gear 

Calibrator, Telemetry 

Camera, Oscilloscope 

Capacitors 

Cards, Module 

Casting Compound, Dry 
STERNER 92 
Circulators, Ferrite 

Cleaners, Ultrasonic 

Cold Header, Solid Die 

Comparators, Digital 

Compound, Potting 

Control, Magnetic Rectifier 
Converters 

Cooling Kit, Semiconductor 
Counter, Frequency 

Couplers, Bi-Directional, Variable....42, 46 
Delay Lines 

Detectors, Scintillation, Kit 

Diodes 

Evaporator, High-Vacuum Bell-Jar .... 
Front Ends, Coaxial, RF 

Generators 

Harmonic Measurement Set 

Heat Sink, Kits 

Indicator, Latch-In Fault 

Inductor, Subminiature 

Inverters 


Isolators, Ferrite Broadband, 


Lamp, Ruggedized 6-Watt 


Lampholder, Midget Groove 
Machines, Semiconductor Polishing.. 60 
Measuring System, Waveform 


Memories, Magnetic Core, 
Acoustic 


Meters, Flux, Ohm, Digital 


ELECTRONIC PRODUCTS ve azine is published monthly by Tech Publishers, Inc., 60 Madi- 


Micro-microammeter 
Monitors 

Motor, Synchronous 
Multicoupler, VHF 

Mounts, Thermistor 
Oscillators, Pencil-Tube 
Oscillograph, Direct-Recording 
Plug & Jack Assembly 
Potentiometers 
Potentiometer/Step Switch 
Power Supplies 
Preamplifier, Servo 
Recorder, Current or Voltage 
Rectifiers 

Regulator 

Relays 

Resistors 

Servo Assembly 


Shunts, Primary Alternating 
Current 


Slides, Ball Bearing, Chassis 
Solenoid, Precision 

Switches, Coaxial, Waveguide 
Switching/Balancing Unit 
Switch-light, Solenoid-Release 
Tape, Teflon 

Terminal Block 

Terminal, Feedthru, Reverse 
Test Chamber, Environmental 
Tester, Capacitor, Automatic 
Timers, Solid-State 

Tools, Cutter, Mylar Film Punch 
Transducers 


Transistors, Silicon Switching 


son Ave., Hempstead, N. opyright 1961 by Tech Publishers, Inc. 
Other publications: eem — ‘Electronic Engineers Master, Radio-Electronic Master. 


Information contained herein is subject to change without notice. No responsibility is 


assumed by the publisher for its accuracy or completeness. 
Controlled circulation postage paid at Hempstead, N. Y. and at Garden City, N. Y. 
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NUMBER 18—NEW PRODUCT SERIES 


New Bourns Precision Potentiometer 
Resolves the Quality-Price Dilemma! 


Here is military reliability in a competitively-priced industrial eliminates a chief cause of potentiometer failure. In addition, 
potentiometer Bourns wirewound 10-turn Model 3500 meas- a special close-tolerance rotor almost completely does away 
yes just 7%” in diameter by 1” long—shorter by 14," than units with backlash. 


© avilable elsewhere—yet has a resistance element 20% longer Model 3500 is also subjected to the rigorous double-check of 
Sem than that of comparable potentiometers. Bourns’ exclusive Reliability Assurance Program. In short, every 
e fully meeting military requirements for steady-state humidity, possible step is taken to ensure that the performance you spe- 
yodel 3500 can also be provided at a 10% premium to meet cify is the performance you get. Write for complete data. 
the cycling humidity specs of MIL-STD-202, Method 106. It’s —— = - 
theonly 7/,” 10-turn potentiometer guaranteed to meet thisspec. Resistances 5002 to 125K, 3%, std. (to 250K spl.) 
its published characteristics incorporate wide safety margins. Linearity 0.25% std 


ited tr the a Sil Power rating 2w at 70°C 
Reliability insurance is provided by the exclusive Bourns Silver- Operating temp 65° to 125°C 


yeld® bond between terminal and resistance wire. Virtually inde Mech. life 2,000,000 shaft revolutions 
sructible under thermal or mechanical stress, this termination 7 dss stillet 


: 
: 
: 
: 
} 


Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, California; Ames, lowa; and Toronto, Canada 


Check 4 Reader Service Card 
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HIGHLIGHTS 





OF THE MONTH 





Miniature inkless recorder 
stores voltage, current, tem- 
perature data on pressure sen- 
sitive paper, p. 38 


Millimicro- 
second delay 
lines have 
delay times of 
5 to 100 nanosec 
for high speed 
pulse circuitry. 
p. 20 
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Semiconductor 
cooling kit permits 
designers to test 
circuits in any desired 
layout and 
environment. 


p. 76 





Latch-in fault indi- 
cator, 4” dia, pro- 
vides permanent 
check of circuit oper- 
ation. p. 32 











a 


Selected by the EP staff as items of 
unusual interest and application 
for the designer. Complete descrip. 
tions on pages shown. 





| 
| 


Epitaxial microwave varactors ex- 
hibit cut-off frequencies to 150 
Ge at —45v breakdown. p. 72 


materials. p- 
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Epoxy silicone rubber potting compound 
cures and bonds to itself and most other 








NEW FROM EGECTRONIC MEASUREMENTS 
! 5 


Aportable CURRENT-LIMITER 
POWER SUPPLY programmability, 
ems of with all the advantages as two full-time 
of big semiconductor ..- : a meters... 
ynits. Notice the Ae = | Size? Just about 


continuously a : a half inch wider 


variable é “aie than shown here. 


- 
3 
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x 
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ELECTRONIC 
MEASUREMENTS 


COMPAN Y O F RE. D BAN K 
EATONTOWN - NEW JERSEY 


Check 5, Reader Service Card 
ELECTRONIC PRODUCTS Magazine 








i be) Pecan t id f. PS oman $B 
New Products of the Monti 


LTRA HIGH IMPEDANCE AMPLIFIER § |Denro Lab) eem File System 
U etectome egseer mast AMEE 
Frequency Response 5 Cycles To 100 Ke Within 1 Db 





Designed as an a-c or d-c amplifier with- 2 yuf). Output impedance is 1 megohy 
out a warm-up period or drift problems, shunted by 3 to 10 uzf. 
this solid state ultra high impedance ampli- With an input to output impedance of 
fier provides negligible loading on a source 10,000 to 20,000 (both adjustable to mate 
to be measured. The only active element source and load), this unit has a powe 
used to produce amplification is a diffused gain of up to 30 to 35 db. Energy require. 
silicon diode with low reverse leakage and ment for operation is 30 mw max. 
low a eg a ‘ ‘ 

The unit has a frequency response of 5 ICE: $87.00. AVAI TY: ' . 
cycles to 100 ke within 1 db; 3 cycles to mee hy ete Det =, wae 
300 ke within 3 db. Input impedance is ton, D. C. 

15,000 megohms shunted by 1 to 1.5 yuf 





(plus input terminal capacitance BNC 1 to Check 130 Reader Service Card 11/6 
FOLDED COAXIAL ANTENNAS [ Motorola Communications & Electronics Inc.| eem File System! Sec 
electronic engineers master BIPYY 


For 136-174 Mc Two-Way Radio Base Stations 


Utilizing a center-fed half-wave design signal strength for the cardioid series js 
with a folded radiating element and a 3 db, and 5.8 db for the unidirectional 
coaxial skirt section, this three-antenna series over the standard center-fed half. 
} series eliminates projecting ground plane wave dipole antenna. 
| rods to simplify installation, reduce pat- Antennas maintain a vswr of less than 
tern distortion and minimize ice damage. 1.5:1, and have an impedance of 50 ohms, 
Parasitic elements provide specialized ra- 
diation patterns in the cardioid TAD 6080 PRICE: $54.00 to $85.00. AVAILABILITY: 5 to 7 wks. 


pace 


and unidirectional TAD 6090 series. The MFR: Motorola Communications & Electronics 
} + 9: . . . Inc., 4501 W. Augusta Bivd., Dept EP, Chicago 5i, 
| TAD 6070 omnidirectional series have in- jj) “$aces MGR: Homer Marrs, $P 2-6500; for nea. 
creased radiating apertures and low angles est re see eem p. 1791 (1961-62 Ed.) OTHER 


of radiation. RODUCTS: See eem pp. 743, 902 
Forward gain in the direction of max Check 131 Reader Service Card 11/61 


UNIVERSAL CHASSIS SLIDE ([Metal-Crajt, Inc.) 
[eectrone earners mast Mads 
Eight Sizes Ranging From 10” To 24” 





isin. This universal chassis slide comes com- locks the chassis automatically into posi- 
hi plete for detent, tilt or nontilt assembly, tion when it is moved into the cabinet. 
and front and back mounting, front mount- Punched with a universal pattern, the 
ing only or side mounting only. slide will support all types of electronic 
Features include: a permanent dry packages up to 300 pounds. 

lubrication that minimizes abrasion and 

corrosion; a simplified detent that facili- 

tates ease of control when manipulating price: Contact Mfr. below. AVAILABILITY: 2 wks. 
the chassis, locks in any of seven positions MER: Metal-Craft, inc., 34 Burgess Pl., Dept EP, 
and withstands high g pressures without wayne, N. J. 

unlocking; a pushbutton release for 

e chassis removal; wafer-thin construction 

' of slide and detent assembly; a device that Check 132 Reader Service Card 11/61 





BALL BEARING SLIDE (Grant Pulley & Hardware Corp.| 
For Standard Or Miniature Equipment 


This three-section, extruded-aluminum Slides can be completely extended, bring- | 
slide is said to be the smallest, thinnest, ing all operating components to fully 
ball bearing slide made for standard or accessible servicing position for maintel- 
miniature equipment. ance. 

Rated at a minimum load capacity of A quick-disconnect feature allows tT 
100 lb per pair, Micro-Slide is capable of moval of the chassis from the rack @ 
supporting most electronic and industrial cabinet. 
equipment. 


P as aps etic ’ mum: | 
Its size (%o” thick x 15” high) enables PRICE: Contact, Sales, Mer below. MUMS NH 
the slide to be used under space restrictive St., Dept EP, West Nyack, N. Y. SALES MGR: Jery | 


conditions of the most extreme type. Bross, EL 8-4400; for nearest rep see eem p. 1/87 
Continuous ball-bearing action assures (1961-62 Ed.) 61 
smooth, movement and rapid servicing. Check 133 Reader Service Card 11/ 
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Polaroid has a new film that is 
so fast, it will reproduce scope 
traces that are almost invisible 
to the naked eye. The one above, 
a scintillation pulse, has never 
been photographed until now. 
Pulse duration was ten nanosec- 
onds. Scope sweep speed was 2 
nanoseconds/cm. The new 10,000- 
speed Polaroid PolaScope Land 
film produced a finished usable 
print ten seconds after exposure. 

The maximum writing speed 
of the 10,000-speed film is about 
twice that of the Polaroid Land 





2 nanoseconds/cm: 
impossible to photograph until now 


3000-speed film, which is cur- 
rently the standard for high 
speed photography. The new film 
not only gets “impossible” pic- 
tures, it also produces far better 
shots of slower pulses and steady 
state waveforms. Because of its 
high speed, less light is required; 
camera aperture and scope inten- 
sity can be reduced considerably, 
producing sharper pictures. 
And besides oscillography, the 
PolaScope film opens up new pos- 
sibilities in applications where 
light is at a premium, such as pho- 


POLARCIO® 


tomicrography and metallogra- 
phy. It is not suited, however, for 
pictorial work due to its high con- 
trast and relatively coarse grain. 

PolaScope film (designated 
Type 410) is packed twelve rolls 
to a carton. The price is actually 
lower than the 3000-speed film. 

The film can be obtained 
through industrial photographic 
dealers. For the name of the 
dealer nearest you, write to 
Technical Sales Department, 
Polaroid Corporation, Cambridge 
39, Massachusetts. 


New Polaroid Land 10,000-speed film for oscillography, 
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New Products of the Month 


ELECTROLYTIC TANTALUM CAPACITORS [fansteel Metallurgical Corp. | 


Temperature Range — 55°C To 125°C — 1.75 uf To 560 af 





These electrolytic tantalum capacitors 
offer up to double the original capacitance 
values in the same three basic case sizes. 

Type HP have d-c working voltage rat- 
ings of 4 to 85 volts and temperature 
ratings of —55°C to 125°C. 

Type PP operate within a temperature 
range of —55°C to 85°C and have voltage 
ratings of 6 to 125 volts. Tolerance for 
grade 1 capacitors in both types is +10%. 

A leak-proof, crimped-cap used in the 
units is said to withstand low-atmospheric 
pressure in high-altitude environments. 


MINIATURE CAPACITORS [Component Research Co., Inc.| 
Metallized Mylar—Special Units Available With 0.1% Stability 





Capacitance values of the Type MM 
units measured at any two corresponding 
temperature points taken in any two suc- 
cessive temperature cycles from —10°C 
to 85°C are within 0.2% of each other. 
From —62°C to 125°C capacitance values 
are within 0.3%. 

Capacitors meet requirements of Mil 
C-25A or Mil E-5272 for shock and vibra- 
tion and applicable specifications relative 
to corrosion, humidity, and moisture re- 
sistance per Mil C-25A, Mil E-5272, or Mil 
E-6400. 


SUBMINIATURE INDUCTORS ([yironics, Inc.) 
Have Volume Of 0.0042 Cubic Inch 





DUAL DISPLAY TV MONITOR 








ole 


ap 278 





ais? 


d 


Offering designers of miniature circuits 
small inductors in a wide range of values 
from 0.10 to 1,000 microhenrys, Wee-Wee 
Ductors (circled in photo) are encap- 
sulated, nonflammable, and r-f shielded. 

The units weigh 0.38 gram and are 
0.125” in diameter by 0.335” in length. 
They meet Mil-C-15305 B, Amendment 1 
and color coding specifications. 

Their d-c resistance ranges from 0.112 
ohm for the 0.10 zh unit to 52.0 ohms for 
the 1,000 zh inductor. 

Incorporating excellent shielding char- 


[RMS Associates, Inc.| 


Transistorized Unit Gives Two 512” x 5'42”’ Presentations 





Type M20002 is designed to military 
specifications. Units are on 10%” high 
rack-mounting chassis and are suited for 
installation in ground or air transportable 
monitoring stations. 

Conventional 3:4 aspect ratios are also 
available. Two independent 5.5 mc video 
amplifiers and two independent horizontal 
deflection amplifiers are used. The vertical 
deflection amplifier is common for both 
monitors. 

These dual monitors are 17” deep and 


eem File System 


Units are available with and withoy 
insulating sleeves. 

Applications include their use ijn com. 
puter, data processing, transmission and 
receiving equipment. 


PRICE: $3.00 to $12.30. AVAILABILITY: From stoc. 
MFR: Rectifier-Capacitor Div., Fansteel Metallurg. 
ical Corp, Dept EP, North Chicago, III. SALES Mor. 
P. Weirich, 312-336-4900; for nearest rep see eem 
p. 1719 (1961-62 Ed.) 


Check 134 Reader Service Card 11/6 


These hermetically sealed units ar 
available in a capacitance range from 0. 
to 10 »f with standard tolerances of 10, 5, 
2, and 1%. 

The capacitors withstand a test voltage 
of 150% of rated voltage at 25°C, and 
of 125% at 90°C for 2 minutes. 


PRICE: $1.00 up (prod qty). AVAILABILITY: Stock to 
2 days. MFR: Component Research Co., Inc., 3019 
S. Orange Dr., Dept EP, Los Angeles 16, Calif. 
SALES MGR: D. Kellerman, WE 3-1105; for nearest 
rep see eem p. 1684 (1961-62 Ed.) 
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eem File System Sec 
eecene egners eo BR 


acteristics, two 1,000 uh units, when as- 
sembled side-by-side, exhibit less than 3% 
coupling. 

Two No. 24 tinned copper wire leads, 
approximately 1.3” in length, are provided | 
for mounting purposes. 


PRICE: $0.80 to $1.50. AVAILABILITY: From stock. 
MFR: Nytronics, inc., 550 Springfield Ave., Dept EP, 
Berkeley Heights, N. J. SALES OFFICES: See eem 
p. 1800 (1961-62 Ed.) 
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weigh less than 35 lb. Power consumption 
is less than 150 watts. 

Type M20001, which consumes less than 
75 watts, is the same as the M20002 but 
operates from a group of power supplies 
normally available in ground equipment. 


PRICE: M20001 $5,750.00; M20002 $6,350.00. AVAIL- | 
ABILITY: 60 to 90 days. MFR: RMS Associates, Inc, 

805 Mamaroneck Ave, Dept EP, Mamaroneck, N.Y. | 
SALES MGR: C. Machover, OW 8-5802; for nearest } 
rep see eem p. 1945 (1961-62 Ed.) 
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= *K THE EASY 


‘c SOLUTION TO ALL 
POT PROBLEMS 





4 *Only C.1.C. Film Potentiometers can meet your most <: Write for Your FREE Copy, Today... 
demanding specifications because they feature: ° This booklet presents some 

on - novel “fixes” for frantic users 

“Infinite Resolution e of wire-wound pots who just 

an "Inherent Reliability ° — — the er — 

ut ™Precision Linearity -~ find the a eoud eabdtion yall 

es ™Low Operational Noise : pot problems. 

. = Multi- Million Cycle Life ° 

, . * 

< || Si [rit ud pots 





“|! COMPUTER INSTRUMENTS CORPORATION 


1 | MADISON AVENUE @ HEMPSTEAD, Ll. NEW YORK 
SMM EL IT 
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CIRCUIT CARD ASSEMBLIES 
Each Card Accepts Various Digital Logic Modules 











VHF MULTICOUPLER [4pplied Technology Inc.] 


For Reconnaissance And Monitor Receiving Systems 


Model VHM-3 vhf multicoupler is a 
broadband, low-noise amplifier that can 
couple as many as six receivers to one an- 
tenna system over the 15 to 70-mc range. 
It provides minimum interaction, inter- 
medulation distortion, and spurious modu- 
lation, while maintaining a low overall 
noise figure. 

The unit’s noise figure is 4 db with a 
nominal gain of 16 db for each of the six 
outputs. Ripple of the r-f passband is less 
than 3 db. Isolation between outputs is 
60 db min and 90 db min between any out- 


ANALOG-TO-DIGITAL CONVERTER [Non-Linear Systems, Inc.} 
15,000 Voltage Readings Per Second—Accuracy +0.01% Plus 1 Digit 


Transistorized, Model 5000 converter 
features high-frequency resistors, a stable 
comparison amplifier, electronic switches 
and a temperature-regulated zener diode 
reference voltage supply. Operation is 
bipolar. Another version, the Model 5000B, 
provides output in straight binary. 

Both models have digital readouts for 
rapid instrument calibration and single 
voltage readings if desired. 

The output leads can be short-circuited 
without instrument damage. For the 
+10-v range, the intrinsic input imped- 


[Harmon-Kardon Inc., Data Systems Div. 


These standard Flexi-Card assemblies 
are available with customer specified 
modules. 

Each card is specified to perform a logi- 
cal system function, utilizing an assort- 
ment of module types. 

General purpose circuit card C-1051 is 
supplied with power lines preprinted for 
any six modules (four 1.2” units and two 
0.8” units). Provision is also made for four 
external components. 

Flip-flop/logic circuit card C-1054 ac- 
commodates four modules (of five specific 


MAGNETIC CORE MEMORIES [Electronic Engineering Co., of Calif.] 


Self-Checking Features Provide Automatic Test 


For use in data conversion and data 
processing systems, the EECO §8-level 
series has a capacity of 128 to 2,048 char- 
acters and is available in three different 
models: random access, sequential access, 
and sequential interlace. Because of the 
variation of character capacity and the 
access, a total of 15 models of memories 
are offered. All models are constructed on 
chassis 19” wide by 7” high by 18” deep. 

Speed of the series is 200 ke or 5 usec 
between load and unload commands. 
Readout is nondestructive. Front panel 





eem File System § 
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put and the input. Intermodulation prod. 
ucts between two —37 dbm signals are g 
least 40 db down from the main responses 

The multicoupler is for use in a 50-ohm 
system; type N female connectors are em. 
ployed. 

The rack mounting unit has panel height 
of 5%” and chassis depth of 1344”, 


PRICE: $1,985.00. AVAILABILITY: 60 days. MER: 
Applied Technology Inc., 930 Industrial Ave., Dept 
EP, Palo Alto, Calif., SALES OFFICES: See een 
p. 1651 (1961-62 Ed.) 
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ance is 6,250 ohms. Kick-back current 
from the input circuit is practically non 
existent. Accessory amplifier Model 510 
increases the input impedance to approxi- 
mately 50 megohms. 


PRICE: $6,950.00. AVAILABILITY: From Stock. MFR: 
Non-Linear Systems, Inc., Box 728, Del-Mar Air 
port, Dept EP, Del-Mar, Calif. SALES OFFICES: See 
eem p. 1798 (1961-62 Ed.) OTHER PRODUCTS: Se 
eem pp. 912, 913 
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types). The card is completely prewired 
with all connections available at an output 
connector. Other cards include: blank type, 
extender type, drawer, logic, clock and de 
lay and a card frame. 


PRICE: $12.50; $3.00 extra for mtg and testing. 
AVAILABILITY: From stock. MFR: Harmon-Kardon, 
Inc., Data Systems Div., Ames Court, Dept EP, 
Plainview, N. Y. SALES MGR: L. J. Torn, OV 1-400); 
for nearest rep see eem p. 1743 (1961-62 Ed.) 
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indicators display each bit in input regis 
ter, output register, load address, 
unload address. 

Power consumption is 120 watts at 50- 
400 eps, 115 vac. Modular power supplies 
provide both +12 and —12 vdce. 


PRICE: $10,000.00 to $15,000.00. AVAILABILITY: @ 
to 90 days. MFR: Electronic Engineering Co. 
Calif., 1601 East Chestnut Ave., Dept EP, Sent 
Ana, California. SALES OFFICES: See eem p. yy 
(1961-62 Ed.) OTHER PRODUCTS: See eem pp. 
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To the Engineer 


=! looking f fast circuit 
— OOKING [or a fast C1ircult S€CeCESAw 
| de- 
ting. 
‘don, If you’re in need of something better than a teleprinter circuits and differential controls 
= flip-flop that only partially transfers a circuit suggest that its life is practically limitless. 
—something with a transit time of less than Terminals to meet your specs. 
a millisecond—then you'll be delighted with Our circuit engineers will be happy to work 
/61 | AE’s Series PTW Polar Relay. This mag- with you in adapting the PTW to your 
netically biased relay will transfer a circuit designs. Or possibly you’d like to leave the 
| with the beautiful regularity of an observa- — switching to us—in which case we can take on 
tory clock, and trigger on only a few mils the complete packaging and more than likely 
from your available energy source. shave your costs. 
| Substantially smaller than other polar relays, For full information on the PTW, ask for 
the PTW’s unique design virtually guaran- Circular 1821-E — and for answers to your 
| aE tees the high-speed switching of a single cir- control problems, write the Director, Control 
oA CAN cuit billions of times without readjustment! Equipment Sales, Automatic Electric, North- 
Its service records to date in telegraph and lake, Illinois. 


% AUTOMATIC ELECTRIC 


Subsidiary of , 
GENERAL TELEPHONE & ELECTRONICS ay) 


Check § Reader Service Card 
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ACOUSTIC SERIAL MEMORY [Computer Control Co., Inc.} 


i Tre tls 


Compact Unit—Weights Approximately 1 Pound 


LLL Liat 


Digital serial memory SM-40 has pulse 
delays ranging from 20 usec to 100 usec 
at operating frequencies of 8 to 16 mc in 
a self-contained plug-in package. It pro- 
vides storage at data input rates as high 
as 16 megabits per sec without carrier 
modulation. 

The unit uses a fused silica (glass) 
acoustic delay line with a temperature 
coefficient that approaches zero (+2 
ppm/°C max), thereby obviating need for 
temperature control. 

This unit consists of a printed circuit 


PLUG AND JACK ASSEMBLY [Ucinite Company] 


Polarized Connectors For Printed-Circuit Cards 





Positive protection against incorrect in- 
sertion of circuit cards is provided by the 
Dot Polarite plug and jack assembly. 

The device consists of a plug, assembled 
to the circuit board, and a jack, assembled 
to the edge connector. Discrete combina- 
tions are achieved through a patented 
method of aligning the hexagonal head of 
the plug so that it can be accepted only 
by a jack with the corresponding mating 
angle. 

Twelve combinations are afforded by 
each jack and plug combination so that a 


MAGNETIC RECTIFIER CONTROL [fairfield Controls, Inc.| 
Fires Standard SCR’s Over O°C To 85°C Operating Range 


Magnetic rectifier control Model MRC 
6203 produces a 3-millisec wide output 
pulse with an open circuit voltage of 9 
volts and a short circuit current of 1 
ampere. 

A full wave, completely isolated control 
unit with no common connections between 
the silicon controlled rectifier load and 
the control windings, it will fire two recti- 
fiers back-to-back, in a bridge or full wave 
center tap connection. The unit is designed 
for use in servo amplifiers, temperature 
and other power controllers. 


TEMPERATURE MONITOR [Delta Design, Inc.| 


Limits Temperature Excursions Between Two Pre-Set Values 


This unit can be utilized for testing 
items that would be destroyed if the tem- 
perature exceeded or fell below specified 
limits. When the temperature limit is 
reached, the chamber in which the devices 
are being tested is automatically turned 
off and must be turned on by a manual re- 
set. If a heat generating device is under 
test and an over heat condition is reached 
the device being tested can be turned off 
in a like manner. 

As a pyrometer, the monitor indicates 
the device temperature at a given time. 


eem File Syst 


board with special input-output logic, 
tached to the board, and elevated on st 
offs, is a shielded enclosure approxim 
4” long by 3” wide by 1” high; the be 
half houses the acoustic delay line: ; 
upper half an associated output ampli 
with fine delay adjustment of 100 useg) 
PRICE: $997.00. AVAILABILITY: 6 to 8 wks. iF 
Computer Control Co., Inc., 983 Concord St. 
EP, Framingham, Mass. SALES OFFICES: See 
p. 1684 (1961-62 Ed.) 
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pair affords 144 discrete combinations. 
Constructed to standard machine-part 
specifications, they adapt to assembly-line 
techniques without the use of special tools, 
Assemblies are for use with edge con 
nectors manufactured to MIL-C-21097A. 


PRICE & AVAILABILITY: Contact Sales Mgr below 
MFR: Ucinite Co., Electronics Div., Dept &, 
Newtonville, Mass. SALES MGR: K. G. Bushnell, 
LA 7-8400; for nearest rep see eem p. 1866 (1961-42 
Ho! OTHER PRODUCTS: See eem pp. 720, 77, 
4 
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A completely separate internal bias sup- 
ply circuit can be connected to one of the 
device’s five identical 200-turn control 
windings using a suitable potentiometer 
in series with the winding. 


PRICE: $95.00 (approx.) AVAILABILITY: From stock. 
MFR: Fairfield Controls, Inc., 114 Manhattan St, 
Dept EP, Stamford, Conn. SALES MGR: P. Taub, 
DA 5-1561; for nearest rep see eem p. 1719 (1961 
62 Ed.) 
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Initial units are available to contr 
spans as small as 20°F between over 
limits of —100°F and 500°F. Other units 
are available with over-all spans from 
—100°F to 1,000°F. 


PRICE: $185.00; accessory horn $30.00. AVA 
ABILITY: Contact Sales Mgr below. MFR: Dell 
Design, Inc., 3163 Adams Ave., Dept EP, San 
Diego, 16, Calif. SALES MGR: P. Vasques, AT 

for nearest rep see eem p. 1695 (1961-62 Ed.) 
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| Micro miniature 
© _- _ Shield and cover, 
punch press 
& operation. 
a Pe a a 8 e shield cans, 


punch press or 
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11/6} configuration 
multi-lamina 
shield, 

- = > a hydroformed. 


Magnetic Shields Custom Fabricated to Any Size or Shape 


Sec, CRT shield 
2100 — illustrating 


The industry’s widest range of production facilities ...in 3 factories: pen oat ll 














io PRESS FORMING AND DRAWING e HYDROFORMING spinning and sizing. 
y-line 
tok. § ‘SPINNING e HAND FABRICATION OF PROTOTYPES : 
con- a Backward wave 
7A. ; ie tube shield 
Already Tooled for Samples or Production — , assembly design, 
ne * Simple designs to elaborate *#Micromodule size to a com- . involving hand 
shneli, . . fabrication and 
961.42 complexes. pletely prefabricated mobile hydroform or 
, 7™ : ; shielded room weighing 5 spinning 
° Single or multiple laminae tons which can be trans- . 
11/6! constructions. ported anywhere — an 
achievement unique with is a ; Special purpose 
ic Shi ivision. OW. shield, hand 
a ALSO AVAILABLE Magnetic Shield Division * a. as ] acon 


* Processed stock for fabrication in your own plant. eS (levitated gyro). 
* Co-operative design facilities. 
200 


Use this SINGLE CONVENIENT SOURCE for all magnetic 


shielding requirements. Saves you countless design hours . . . helps Tape preserves 


sup- “ can be spun, 

f the @ speed your project . . . lowers your costs. \ <b hydroformed or 
= We recommend NETIC and CO-NETIC magnetic shielding mate- yf punch press 
neter 


tials because they are non-shock sensitive, non-retentive, do not > = fabricated. 
require periodic annealing and provide completely effective shield- 
sto 98 for optimum results. 


n St, NETIC and CO-NETIC are widely specified for satellite, missile, 


bean protecting recording tapes, data processing and for innumerable | Data storage tube 
other military, scientific and laboratory applications as well as for ') shield, hydroform 
commercial applications. /) or spinning, plus 
1/61 hand fabrication. 
PHONE YOUR NEAREST SALES OFFICE TODAY: 
WLTIMORE, MARYLAND LOS ANGELES, CALIFORNIA 
HOpkins 7-3766 WEbster 1-104 


won ci city, NEW JERSEY PALO ALTO, ~~ 
we 4-957 DAvenport 1-5064 

~  oNNECTICU SAN DIEGO, CALIFORNIA 
ACademy 4-1/17 


Large fabricated 
special structure 





om ' 
dled ei SEATTLE, WASHINGTON —— table 
atrol WESTMOUNT, MONTREAL, EAst 3-845 shield), approx. 
r-all QUEBEC PHOENIX, ARIZONA 60” dia. and 
tats ho ale 1167 AMhurst 4-4934 57” high. 
TEXAS HOUSTON, TEXAS 
‘rom ge 1-1615 HOmestead 5-7780 






Composite photo 


MAGNETIC SHIELD DIVISION f= Vi2¥ay fesse 


' alloy material are not 
j oe affected by vibration, 
N AVENUE, CHICAGO 22, ILLINOIS ; ‘ ie 7 shock, (including 

s "1 dropping), etc. 


fonaal er: fa) 
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SOLID STATE TIMERS [Minneapolis-Honeywell Regulator Co., Ordnance Div.] 
Utilize Controlled Saturation Of A Magnetic Core 


Weighing approximately 1 oz (with 12 
components) these timers provide time 
bases ranging from hundredths of a sec- 
ond to 100 seconds with an accuracy of 
0.1% over a temperature range of —65°F 
to 165°F. Shock tests of up to 4,000 g’s 
have had no damaging effect. 

The timers utilize the controlled satura- 


tion of a magnetic core (with its ability_ 


to integrate a voltage with respect to 
time) to obtain accurate time periods. 
Unlimited time intervals can be provided 
by adding counting circuits. Units have 


Synchronoid is a precision solenoid 
packaged in a 1%” diameter by 2%” long 
synchro case which mounts in a 1%” diam- 
eter pilot hole. It is a push-type solenoid 
that has a spring force of 3.0 pounds at 
0.40” stroke and 7.0 pounds at rest. Its 
antirotational plunger is restrained to a 
+5° maximum rotation. 

The pull-in coil draws 2.65 amp and the 
holding coil draws 0.125 amp at 26 vde 
at 78°F. 

Weighing 18 oz, the units operate satis- 
factorily at 10 g’s acceleration from 


STEP-DRIVEN POTENTIOMETER/SWITCH [C7S Corporation] 


Has Fine Control Adjustment 


Combined in a single compact unit are 
a 14.” diameter variable resistor, an on- 


| «off switch, and a two-directional stepping 





device. 

The Series 720’s resistor and power 
switch are controlled by remote or manual 
operation. 

Fine control adjustment is achieved by 
pulsed input to either of two electromag- 
nets. The control operates clockwise or 
counterclockwise in 10° increments and 
advances or retards immediately without 
going through an entire cycle. 


DELAY LINES [PCA Electronics, Inc.] 
Hermetically Sealed—For Printed-Circuit Cards 


Case height of the model PCDL delay 
line is 0.400” maximum; width is 1.400”; 
length is varied as required. Time delay 
to rise-time ratios of 5:1 require a delay 
line length of 1.6”. Ratios of 25:1 are 
obtained in a length of 5.6”. 

The lines have a 500 vde rating, maxi- 
mum attenuation of 0.7 db/usec for rise 
time less than 0.15 usec and 0.35 db/usec 
for rise times greater than 0.15 usec. Tol- 
erances are maintained from —55°C to 
125°C. 

Up to eight terminals are available on 


eem File Syster 


been produced and tested with Oscillations 
of 100 cps and 5, 12, 18 and 50 

per cycle. Timers capable of produgj 
time intervals of up to 5 seconds can y 
packaged in one cubic inch. 









PRICE: $150.00 and up. AVAILABILITY: 30-69 
MFR: Minneapolis-Honeywell Regulator Co., Ord. 
nance Div., 600 Second St. North, Dept Ep, 
kins, Minn. SALES MGR: D. MacLennan, we 
5-5155; for nearest rep see eem p. 1787 (1%). 
61 Ed.) 
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PRECISION SOLENOID [AR&DA (Automation Research & Design Associates) | 


For Accurate Positioning Of Rotating Members 


—104°F to 161°F at any voltage from % 
to 28 vde. 

Ambient temperature range is fron 
—65°F to 210°F. 

The solenoid is used for accurate posi- 
tioning of rotating members by acting m 
a cylindrical cam secured to the rotating 
member. 


PRICE: $74.00. AVAILABILITY: 3-4 wks. MFR: AR&DA 
(Automation Research & Design Associates), 1% 
Main St., Dept EP, Belleville 9, N. J. SALES MGR 
E. Ward, PL 9-4902 


Check 14] Reader Service Card 11/61 


Nominal operating pulse is 25 ma and 
of 75 millisec duration. 

Resistance of each coil is 5,400 ohms, 
The 3 amp, 125 vac, switch is UL approved. 

Applications include remote control of 
television sets and radios. 


PRICE: Approx. $3.60 ea (prod qty). AVAILABILITY: 
2 wks (samples); 4 wks (prod qty). MFR: CTS Cor, 
1142 W. Beardsley Ave., Dept EP, Elkhart, Indiana 
SALES OFFICES: See eem p. 1672 (1961-62 Ed.) 
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a standard case; more may be added # 
required. Terminals are 0.030” diameter 
pins on 0.200” centers. A #6-32 insert om 
each end of the delay line secures it to 
board. 


PRICE: $20.00-$150.00 (depending on performantt 
requirements). AVAILABILITY: 30 days. MFR: fF 
Electronics, inc., 16799 Schoenborn St., neat 
Sepulveda, Calif. SALES MGR: H. Proppeé; = PRO 
est rep see eem p. 1803 (1961-62 Ed.) OTHE 
DUCTS: See eem pp. 762, 1543 


Check 149 Reader Service Card 11/61 


NOVEMBER 1961 











| and | 

hms. 7 oo 

= f j ‘ 44 | 

ol of am 
CERADOT | 

= Solid Cermet Fixed Resistors 

jiana. Nohms thru 100K ohms. 


.) SY dia. x 030" L. Other sizes | 
wilable with or without leads. | 
| 


! Power rating: 1/10 watt at 125°C. 


Kt of 8 different resistance values | 
tailable at nominal cost. 


tawst Data Sheet 185 for technical specs 
"Check 10 Reader Service Card. ’ 
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- CeraTrolS» 
“the Series 400 

1 Watt 1%" dia. Semi-Precision 

F Variable Resistor 
— urctangeable with Style RV4 
'P, im -94 but far exceeds tempera- 
a P and stability requirements. 
PRO: -— with 1%, 2% or 3% lin- 

* Power ratings: 3 watt 

: s at 85°C, 2 

/61 = at 125°C, derated linearly to 

Pass at 175°C, 

ata 

© Check 11 — ed = — 

961 
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CERAFER 


Modular Fixed Resistors 

@ 5 to 300,000 ohms resistance per 
square. Resistance of 10 ohms to 1 
megohm available in short straight 
paths without resorting to lattice or 
grid patterns. 

e Unaffected by solvents, potting 
compounds or corrosive atmosphere. 

e Resistant to nuclear radiation and 
high vacuum conditions. 

Kit of 10 different resistance values— 

10 wafers with 2 identical resistors per 

wafer—available at nominal cost. 
Request Data Sheet 18! for technical specs 
or Cheek 12 Reader Service Card. 
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CeratrolS 
Series 500 
1% Watt %” dia. Semi-Precision 

Military Variable Resistor 

e Interchangeable with Style RV5 | 
MIL-R-94 but far exceeds tempera- 
ture and stability requirements. 

@ Available with 1%, 2% or 3% lin- | 
earity. | 

© Power ratings: 1% watts at 85°C, 1 
watt at 125°C, derated linearly to 
zero load at 175°C. 


Request Data Sheet 180 for technical spec 
or Check 13 Reader Service Card. 
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CERATRIM 


Series 170 


42-Turn 150°C Square 
Trimmer Resistor 
e Available with wire leads or p.c. 
pins out bottom or side. 
e Power Rating: 1 watt at 50°C derated 
linearly to zero load at 150°C, 


Request Data Sheet 178 for technical specs 
or Check 14 Reader Service Card. 


CeratrolS 
Series 600 


¥% Watt %” dia. Military Variable 
Resistor 

e Interchangeable with Style RV6 
MIL-R-94B but far exceeds temper- 
ature and stability requirements. 

e Power ratings: % watt at 85°C, 
¥% watt at 125°C, derated linearly to 
zero load at 175°C. 

Request Data Sheet 175 for technical specs 
or Check 15 Reader Service Card. 


HEN THE HEAT'S ON DEPEND ON THESE CTS CERMET RESISTORS 
with Space Age 500° C High Stability Metal-Ceramic Element 











CERATRIM 
Series 180 
25-Turn 200°C Rectangular Trimmer 
Resistor 
@ Available with p.c. pins or wire leads, 


@ Power Rating: 1 watt at 125°C de- 
rated linearly to zero load at 200°C. 


Request Data Sheet 177 for technical specs 


or Check 16 Reader Service Card. 
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CTS Corporation 


Elkhart, Indiana 





Factories in Elkhart & Berne, Indiana; 
South Pasadena, California; Asheville, 
North Carolina and Streetsville, On- 
tario, Canada. 


Sales Offices and Representatives 
conveniently located throughout the 
world. CTS specialists are willing to 
help solve your cermet resistor 
problems. 
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Transitron has broadened its line of silicon transistors, 
offering added types to meet a variety of applications. 
You can count on getting these particular types, com- 
petitively priced, at your nearest authorized Transitron 
distributor now! Call him today! 


NEW MICRO-TRANSISTOR DEVELOPMENTS! 


Aware of the constant need for greater miniaturization 
Transitron has introduced a new line of micro-transistors. 


Transitron 
Micro-t— 
the first 
Silicon diffused 
Mesa Micro- Transistor in 
an all glass package! 


*For those with even smaller sized requirements these transis- 
tors are also available in a micro-epoxy package. 

(Epoxy packages prefixed with TEMT symbol) 
Further information on all these types can be obtained by 
writing to Transitron Electronic Corporation, Wakefield, Massa- 


chusetts. Inquiries for micro-logic, low level and PNP transis 
tors are also invited. 





SrHese TYPES 

: NEW TO TRANSITRON 
now available in quantity 
fom any one of the auth- 
orized Transitron distrib- 
Ulors listed on the right 


ARIZONA MICHIGAN 

PHOENIX * Kimball Electronics Incorporated DETROIT 27 * Radio Spetiaities Co., Inc. 

1029 North First Street « ALpine 4-5134 12775 Lyndon Street * BRoadway 2-4200 
CALIFORNIA MINNESOTA 

GARDENA « Bell Electronic Corporation ST. PAUL 1 © Gopher Electronics Com 

306 East Alondra Boulevard * FAculty 1-5802 370 Minnesota Street . CApitol 4 + 
INGLEWOOD 1 « Liberty Electronics Corp. MISSOURI 

339 South Isis Street * ORegon 8-8111 ; 

LONG BEACH 6 © Dean’s Electroni KANSAS CITY ¢ Burstein-Applebee Company 

2310 Long Beach Boulevard » NEvada 6-9314 1012-1014 McGee Avenue + BAltimore 1.4266 
MENLO PARK « Bell Electronic Corporation ST. LOUIS 32 « Interstate Industrial ppeteenien, Inc, 
1070 O'Brien Drive * DAvenport 3-9431 8406 Olive Street Road » WYdown 4-7585 

SAN DIEGO 9 « Atlas Electronics, Inc. NEW HAMPSHIRE 

4618 Santa Fe Street * BRowning 4-3131 MANCHESTER * DeMambro Radio Supply Co., Inc. 
SAN DIEGO « Bell Electronic Corporation 1308 Elm Street * NAtional 4-4006 

8072 Engineer Road * BR 8-4350 NEW JERSEY 

SAN FRANCISCO « Fortune Electronics Corp. T ° 1 El j 
2280 Palou Avenue * VAlencia 6-881 Soe natewa Come < Webeme $2 
COLORADO NEW MEXICO 


DENVER 16 * Kimball Electronics Incorporated ; 
4975 Jackson Street * DUdley 8-9326 pay reg met 
CONNECTICUT . 0644 


; , NEW YORK 

FEE On erate ee tole” —sBINGHAMTON « Federal Electronics, Inc. 
? : - Vestal Parkway, East * Ploneer 8-8211 

NEWTOWN « Milo Electronics Corporation : . 

18 Buttonball Drive * GArden 6-2546 BUFFALO * Radio yo erga Ay x 

STAMFORD © Radio Shack Corporation 147 East Genesee Stree 

29 High Ridge Road * DAvis 5-4371 LONG ISLAND CITY « ~ L. <1 

W,HARTORD «fai Sach Copeaion Svea 13 ha Seevon co 

“4 _ oa _ , 530 Canal Street « BEekman 3-2980 

WASHINGTON « Silberne Industrial Sales Corp. NORTH CAROLINA 

3400 Georgia Avenue, N.W. * TUckerman 2-5000 WINSTON-SALEM « Kirkman Electronics, Inc, 

FLORIDA 823 South Marshall « PArk 4-0541 


COCOA + Thurow Electronics, Inc. OHIO 
540 St. Johns Street * NE 6-6331 CINCINNATI ¢ Hughes-Peters, Inc. 
MIAMI « Thurow Electronics, Inc. 1128 Sycamore Street « DUnbar 1-7625 
1800 N.W. 23rd Street « NE 5-0651 CLEVELAND 15 « Radio & Electronic Parts Corp. 
ORLANDO « Thurow Electronics, Inc. 3235 Prospect Avenue * UTah 1-6060 
625 West Central Avenue « CHerry 1-3695 COLUMBUS « Hughes-Peters, Inc. 
TAMPA « Thurow Electronics, Inc. 481 East Eleventh Avenue « AX 4-5351 
121 South Water Street « TAmpa 2-1885 DAYTON 2 © The Stotts-Friedman Co. 
GEORGIA 108-112 North Jefferson Street » BAldwin 4-111t 
ATLANTA « Specialty Distributing Company, inc. OKLAHOMA 
763 Juniper Street * TRinity 3-2521 TULSA 19 © Radio, Incorporated 
HAWAII 1000 South Main Street * LUther 7-9124 
HONOLULU « Industrial Electronics, Inc. PENNSYLVANIA 
832 So. Queen St., P.O. Box 135 * Tel. 506-095 PHILADELPHIA © Radio Electric Service Co. 
MLLINOIS of ——, Inc 
CHICAGO * Radio Distributing Co., 701 Arch Street » Wainut 5-5840 
5144 West Madison Street « EeStebrosk 9-2121 RHODE ISLAND 
INDIANA PROVIDENCE * DeMambro Radio Supply Co., Inc. 
SOUTH BEND 24 + Radio Distributing Co., inc. 1290 Westminster Street * JAckson 1-5600 
1212 High Street « ATlantic 8-4664 TEXAS 
1OWA eg! 7 -_ Contact Electronics, Inc. 
: Ox 
CEDAR RAPIDS « Radio Supply Compan 
719 Center Point Road, Nee EMpire 16154 2403 Farrington Street * MElrose 1-9530 


HOUSTON 19 ¢ Busacker Electronic Equipment Co. 
KANSAS P. 0. Box 1320: 
WICHITA © Radio Supply Company 1216 West Clay « JAckson 6-4661 
115 Laura Street * AMherst 7-5218 SAN ANTONIO 9 * Busacker Electronic Equipment Co, 
MARYLAND P. 0. Box 6902 
BALTIMORE 11 + Kann-Ellert Electronics, inc. 2210 Broadway + CApitol 3-5517 
2050 Rockrose Avenue * TUxedo 9-4242 UTAH 
MASSACHUSETTS SALT LAKE CITY + Kimball Electronics, Inc, 
BOSTON * DeMambro Radio Supply Co., Inc. 350 Pierpont Avenue » EMpire 3-5813 
1095 Commonwealth Ave. * ALgonquin 4-9000 WASHINGTON 
BOSTON « Radio Shack Corporation SEATTLE ¢ C & G Electronics Company 
730 Commonwealth Avenue « REgent 4-1000 2221 3rd Avenue « MAin 4-4355 
WORCESTER * DeMambro Radio Supply Co., Inc. TACOMA « C & G Electronics Company 
222 Summer Street * Pleasant 7-562 2502 Jefferson Avenue * BRoadway 2-3181 
IN CANADA contact... . 
MONTREAL « Atlas Wholesale Radio, Inc. TORONTO, ONTARIO « Alpha Aracon Radio Co., Ltd:, 
4985 Buchan St. « REgent 3-7135 555 Wilson Ave. 
VANCOUVER, B.C. © L.A. Varah Ltd. Downsview Post Office » MElrose 5-6181 
1451 Hornby Street * MUtual 1-0104 
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MILLIMICROSECOND DELAY LINES [2el Fuse Inc.] 


Configurations For Numerous Printed Board Layouts 
6 niiiatiatiniads 


eect me Atenas. | 





For use with high-speed pulse circuitry, 


Nanalines are available with time delays 
of 5 to 100 nsec. 


Units are epoxy potted and suitable for 


printed board mounting. 


Some models are tapped for circuit 


trimming. Model 100T95 is tapped at 95 
nsec, Model 100T90 is tapped at 85 nsec, 
Model 100T85 is tapped at 85 nsec, and 
Model 100TM is tapped at 85, 90, and 95 
nsec; all have time delays of 100 nsec. 
Rise time for a 100-nsec delay line is 9 
nsec. 


A 10-nseec unit has a 100 me 
width. 

These units lend flexibility of design 
digital computer circuits, pulse genera) 
and circuitry, and fast oscilloscopes, ~ 

4 
PRICE: $4.50 to $10.00 (sm qty); $1.80 to 
(prod qty). AVAILABILITY: Stock to 2 wks, 
Bel Fuse Inc., 198 Van Vorst St., Dept EP, 
City, N. J. SALES MGR: Mrs. G. Frankel, HE 2 
for nearest rep see eem p. 1661 (1961-62 Ed.) 


Check 150 Reader Service Card 18 
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HIGH AND LOW TEMPERATURE TEST CHAMBER [Gruenberg Electric Co., Inc.] 


Rack Or Cabinet Mounting Unit Has Over 1,000 Cubic Inch Test Volume 





SUBMINIATURE REVERSE FEEDTHRU 


Provides 90° Turn Through Chassis 





plished by an 
conjunction with a forced horizontal air 
circulating system. Chambers have two 
inch insulation, silicone door seals, and 
are complete with COs connecting hose. 


Operating from —100° F to 600° F, the 


Hi-Low environmental test chamber uses 
liquid COz as a coolant. Removable flanges 
are included with each chamber for mount- 
ing in a standard 19” rack panel. 


is accom- 
indicating thermostat in 


Close temperature control 


The front door, which is hung on pins 


and easily removed, can be replaced by a 


[Sealectro Corp.] 


Type RFT-SM-18 TUR-L2 subminiature 


reverse feedthru provides a terminal feed 
through the chassis with a termination 
suited for an alligator test clip placed in 
a vertical position from the chassis, or 
where wiring configurations are such that 
the 90° turn permits a straight (axial) run 
from the terminal. 


Overall height of the feedthru is 0.378”; 


body diameter is 0.148”. The metal stud, 
terminated 
made of brass, measuring 0.040” in diame- 


in turrets on both ends, is 


TERMINAL BLOCK [Modular Electronics] 


Capacity 50 Amp Per MIL-T-16784-A 


. } 





Accepting all common lead terminations 


— spade, ring or fork lug, test probe, 
straight pin and wire wrap — Uni-Block 
features top and side entry, with feed-thru 
pins (optional). 


Insertion of terminal lug is all that is 


required. Lug snaps into place providing 
a secure electrical and mechanical connec- 
tion with a withdrawal force of 35 to 40 Ib. 
Tension can be varied by screw adjust- 
ment. 


Blocks are available in five and 10 posi- 


tion models, with up to four terminations 


eem File System 
eecrne eer oe 


component test module. These modules age 
wired with Teflon leads terminating ing 
decade switch box. Modules are available 
for 100 diodes, resistors, and transistors, 

Heating and cooling are said to be rapid 
enough for shock testing. 


PRICE: $600.00 and up. AVAILABILITY: 3 to 4 wks. 

FR: Gruenberg Electric Co., Inc., 9 Commercial 
Ave., Dept EP, Garden City L. I., N. Y. SALES MGR: 
D. R. Imwalle, Pl 1-4180; for nearest rep see eem 
p. 1739 (1961-62 Ed.) OTHER PRODUCTS: See eem 


Check 151 Reader Service Card 11/61 


eem File System Sec 
ya-ielt 


ter, 


















and is finished in either solder or | 


gold-plate. The Teflon body is available in ; 


any standard EIA color. 


Installation is by press-fit technique— , 


the terminal is merely pressed through a 
properly prepared hole in the chassis. 


PRICE: Contact Sales Mgr below. AVAILABILITY: — 


2 wks. MFR: Sealectro Corp., 139 Hoyt St., Dept 
EP, Mamaroneck, N. Y. SALES MGR: G. E. Mohr, 
OW 8-5600; for nearest rep see eem p. 1835 (1961 
62 Ed.) OTHER PRODUCTS: See eem pp. 816, 817 


Check 152 Reader Service Card 11/61 


per position. Units can be placed end-to- 
end or side-by-side providing any number 
of terminations in a small area. 


Circuits can be rapidly assembled with | 


out tools, and probes can be temporarily 
inserted for testing. 


PRICE: $1.95 to $3.00 ea (5-pos) gold-plated com 
tacts $0.50 add.; $2.75 to $4.25 ea (10 pos) 
pase contacts $1.00 add. AVAILABILITY: 
© 2 wks. MFR: Modular Electronics, 6211 S. La 
Ave., Dept EP, Los Angeles 56, Calif. SALES M 
B. J. Lamont, AX 5-3377 


Check 153 Reader Service Card 11/61 
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>in | The most important single quantity to express the magnitude of any AC 
signal is its RMS value. To assure positive accuracy for the measurement 
i | of all wave forms, you must really measure the RMS value. 
ha On an average responding voltmeter, the RMS values indicated for rather 
| complex signals may be as much as 20% to 100% low. 
= You need not settle for less than true RMS! 
oh, 
61: mS ; 
817 This graph indi- = 10% 
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New Products of the Month 


DIGITAL COMPARATORS [ Non-Linear Systems, Inc.] 


Operate Within Preset Limits Of Eit 


her Polarity On Any Range 


Fully transistorized and equipped with 


mercury-wetted contact relays, the NLS 
and 55 digital comparators determine if 


54 
an 


input voltage or series of voltages are 


within present limits. 
On Model 54, a four-digit instrume 


nt, 


ranges of +1, +10, +100, +1,000, —1, —10, 
—100 and —1,000 are provided to permit 
comparing bipolar numerical data from 


0.0001 to 999.9. 


Designed for comparing bipolar data 
from 0.0001 to 999.99, Model 55 is a five- 


digit instrument. Both comparators c 


FREQUENCY COUNTER [Frie-Pacific] 


Accuracy +0.001%, +1 Count 


r - 


HIGH-FREQUENCY TRANSFER VOLTMETER | Ballantine Laboratories, 





an 


Frequency counter and preset translator 
Model 740 offers direct conversion from 
frequency to physical units. The instru- 
ment provides rapid readout of unknown 
quantities by translating pulses-per-unit- 


time into physical units-per-unit time. 
Specifications include: 0- 220,000 p 


ps, 


1-220,000 cps frequency range; +0.001% 


+1 count accuracy; 50 mv rms, 10 cps 
100 ke and 200 mv rms, 1 eps to 220 ke 


to 
in- 


put sensitivity; 0.1, 1.0 and 10 millisec, 0.1, 


1.0 and 10 sec normal time bases; 0.1 mi 


lli- 


sec to 1 sec in 0.1 millisec increment and 1 


Voltage Range 1 To 50 Volts—Frequency Range 25 CPS To 30 Mc 


Designed to measure a-c voltages from 





TRANSISTORIZED A-C CONVERTER 


“1 v to 50 v at frequencies from 25 cps 
30 mec, model 393 h-f transfer voltme 
determines an a-c voltage by equating 


to 
ter 
its 


heating effect to that of an accurately 


measurable d-c voltage. 

A laboratory standard instrument 
calibration of r-f voltmeters, signal g 
erators, and for frequency response me 
urements, it 
and a set of five probes each capable 
use over a 2 to 1 range of a-c voltages. 

Frequency response accuracy of 


| Electro Instruments, Inc.] 


A-C Accuracy +0.1% Of Reading Or 2 Digits 








Eltronic 882 is a full five-digit, totally 
voltmeter/ratio- 
meter. All switching is accomplished by 
semiconductor devices, thereby eliminat- 
ing mechanical contact maintenance. The 
a-c converter develops a d-c output volt- 
age proportional to the average value of 
the a-c input signal. The d-c output volt- 
age is applied to the d-c instrument for 
display and automatic placement of the 
decimal point location on a 3-position tilt- 
Provisions are made for 


transistorized a-c/d-c 


ing readout. 
directly driving a digital printer. 


for 
en- 
as- 


consists of a transfer unit 


of 


the 













operate within preset limits of ¢ithy 
polarity and on any range. 

Both units convert data from digity 
measuring instruments such as a-e digi 
voltmeters, digital ratiometers and digita| 
ohmmeters into go/no-go form. 





PRICE: $2,000.00 to $2,900.00. AVAILABILITY: Cop. 
tact Sales Offices below. MFR: Non-Linear $y. 
tems, Inc., Dept EP, Del Mar, Calif. SALES op. 
FICES: See eem p. 1798 (1961-62 Ed.). OTHER 
PRODUCTS: See eem pp. 912, 913 


Check 154 Reader Service Card 11/6} 


millisee to 10 sec in 1 millisec increment 
preset time bases. 

This unit features in-line Nixie read- 
outs in 4, 5 or 6 decades; oven-stabilize 
crystal; preset, digital time base applica. 
ble as a variable time interval generator, 
PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Erie-Pacific, Div. of Erie Resistor Com, 
12932 So. Weber Way, Dept EP, Hawthorne, Calif, 
SALES MGR: E. C. Titcomb; for nearest rep see 


eem p. 1716 (1961-62 Ed.). OTHER PRODUCTS: See 
eem p. 860 


Check 155 Reader Service Card 11/61 





Inc.] 


probes is 0.1%, 25 cps to 10 me, and 0.5%, 
10 to 30 mc. 

Nominal thermocouple current is 5 ma 
Maximum safe thermocouple current is 
7.5 ma. Nominal open circuit output emf 
for a 5 ma heater is 7 mv. 


PRICE: $950.00 (including five probes). AVAIL 
ABILITY: Contact Sales Mgr below. MFR: Ballar- 
tine Labs., Inc., Dept EP, Boonton, N. J. SALES 
MGR: F. Zayac, DE 4-1432; for nearest rep se 
eem p. 1659 (1961-62 Ed.) OTHER PRODUCTS: See 
eem p. 831 


Check 156 Reader Service Card 11/6 


The d-c accuracy is +0.01% of the read- 
ing or 1 digit. The d-c ratio range % 
+0.0001 to +999.99; a-c voltage range 
is 0.0001 to +0999.9; d-c voltage range & 
+0.0001 to +999.99; a-c frequency range 
is 30 to 10,000 cps. 

PRICE: $1,250.00. AVAILABILITY: 60 days. MFR: 
Electro Instruments, Inc., 8611 Balboa Ave. 
EP, San Diego 11, Calif. SALES MGR; R. Flemons, 
BR 7-6590; for nearest rep see eem p. 1709 (196142 
Ed.) OTHER PRODUCTS: See eem pp. 848, 849 


Check 157 Reader Service Card 11/61 
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Two years of user acclaim of the B-25 fostered the 
development of two additional sizes. The Trans-aire 
Blowers are now available in three sizes with panel 
spaces of 314”, 514” and 7”. Air displacement from 
100 cfm to 750 cfm results. 


Heat generated by tubes and semiconductors 
not only shortens their life-span, impairs their efficiency 
but also may cause operational breakdowns. Why take 
chances with delicate and expensive equipment; install 
Bud Trains-aire Blowers. 


Bud Trans-aire Blowers are ideal for use where 
excessive heat is generated by equipment in an enclosed 
rack, cabinet or console. They draw in fresh air or 
exhaust heated air. 


To prevent overheating they have thermal over- 
load protection. Automatic reset. 


These blowers occupy less area, and a smaller 
panel space than others having similar air displacement 
capability. They are the lowest priced units of equal 
capacity and performance. 














See the Bud Trans-aire Blowers at your Authorized Bud Distributor 
or write for informative descriptive literature. 


BUD RADIO, INC. 


CLEVELAND 3, OHIO 


sizes 
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Milliwatt CRT Heater|ic 


By B. M. Soltoff and C. H. Tyson 
Philco Corporation, Lansdale Division, Lansdale, Pa. 


Miniaturized heater-cathode operates on 250 mw and supplies 1-ma 


in most current military and entertainment-type pickup and display 


While low power requirements of transistorized video- 
communications equipment have made battery-operation 
practical, pickup and/or display tube heater power re- 
quirements remain a significant portion of the total 
power consumption. To meet this need cathode-ray-tube 
heaters have been developed that operate on a fraction 
of the previously required heater power. 

One approach has been to miniaturize the heater- 
cathode assembly, while using the same basic materials 
and maintaining the same parts configuration and elec- 
trical operating characteristics of conventional pickup 
and display cathode-ray-tubes. As a result, only 250 mw 
is required to operate the heater. 


Construction 


Figure 1 shows the heater and cathode construction. 
The entire unit is jig assembled and spaced assuring 
accurate control of tube operating parameters such as 
cut-off voltage and zero-bias beam current. 


Within the 50-mil outside diameter and 18-mil long 
nickel cathode cup is a reversed coiled heater, 32 mil 
in diameter and 10-mil thick. The heater has a standard 
alundum coating applied prior to assembly with the 
cathode. After insertion of the heater, the cathode is 
filled with additional insulation to impart extra strength 
to the heater body, assure electrical isolation from the 
cathode and improve heater-to-cathode heat transfer. 
The heater is held in the cathode cup by a nickel ribbon, 
which lays flat against the back of the heater and is 
welded to the cathode cup. 

A tungsten cathode-lead wire attached to the rim of 
the cathode cup forms, together with the heater leads, 
a tripod mounting for the heater-cathode assembly. This 
mounting provides a minimum of heat loss by condue- 
tion from the cathode. A 2-mil layer of regular carbonate 
emission material is then applied to the cathode surface. 


Figure 2 illustrates the low-heater-power assembly, 
which has an overall size of 138-mil diameter by 165-mil 








Miniature cathode-ray-tube heater-cathode assembly on end of tweezer-held wire requires only 250-mw of heater power, but duplicates electrical 


operating characteristics of conventional-size heater-cathode at right. 
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am current with 4-sec warm-up time. Assembly can be incorporated 


athode-ray tubes — including storage, radar, coder, readout types. 


length, attached behind the control grid. The grid is 
mounted to the cathode assembly by passing the tripod 
through a disc of cement, the perimeter of which at- 
tahes to the lower skirt of the control-grid cup. Any 
desired electron gun design can be attached forward 
of the control grid. 


Electrical Characteristics 

Nominal heater rating is 2.4 v at 105 ma and nominal 
cathode temperature is 750°C. A curve of cathode 
ativity as a function of heater power is shown in 
Figure 3; in the operating region, the emission is space- 
charge limited — not temperature limited allowing sta- 
bilized operating characteristics with varying heater 
voltages, 

Beam current of 1 ma and maximum ratings of 450 v 
peak heater-cathode voltage during warm-up and 200 
volts after warm-up are the same as the ratings for 
conventional-size crt heater cathodes. 





7 
‘ 
4 
i 
i 


FIG. 1 Reversed coil heater is held in place in 50-mil diameter 
and 18-mil long nickel cathode cup by nickel ribbon. 


ELECTRONIC PRODUCTS Magazine 


A cathode warm-up time of 4 seconds from a cold 
start, a highly desirable feature in transistorized equip- 
ment, is a result of the excellent heat transfer from 
heater to cathode, which is mostly by conduction rather 
than by radiation. The more intimate contact between 
heater and cathode in this form of construction also 
improves heater life as the heater operates at a lower 
temperature than in conventional tubes. 


Power Sources for Heater-Cathode 


When designing low heater power cathode-ray-tubes 
into transistorized equipment, problems often arise re- 
garding suitable power sources. 

Higher voltage heater designs require greater lengths 
of high-resistivity wire that would not fit into the small 
cathode cup. On lower-voltage designs, resistance of 
connecting leads to the heater become a significant part 
of the total resistance causing a loss of some of the 
total heating effect on the heater-cathode assembly. 





FIG. 2— Heater-cathode assembly is attached to control grid through 
a cement disc on the lower edge of the grid assembly. 
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In entertainment receivers, for example, there ar § \? 
several alternative crt heater power source techniques § ese 
that are also directly applicable to military require. § the % 
ments. Generally almost any circuit branch having a 
suitable current drain can be utilized by placing th 
heater in series with the branch. However, consideration 











must be given to fusing requirements, current variations bs 

due to normal or abnormal circuit operation and match. insin 

ing of the circuit current requirements to the cathode. resist 

ray tube heater current requirements. Some possible parti 

locations are the vertical output stage, the horizontal) heat 

output stage, the power supply section and the hori. the ¢ 

zontal-output-transformer core. other 

Output-Stage Supplies : 

_ . . . . . . 4a 

ae Gado sate with slendum lasulating The circuit diagram of a typical transistorized verti- 9 ssi 
cal output stage is shown in Figure 4. Since the vertical Jf sup 

output transistor is shunt fed, the heater is placed in A 

series with choke Li. As the vertical output draws emp 

slightly more current than the heater requires, R; is rect 

used as a shunt and C; bypasses the vertical-signal com- onl 


ponent. 


When the vertical drive signal is removed the heater 
current may increase by 20 percent. Overload protection 
can be provided with a zener diode placed across the 1 
heater. The diode voltage rating should be higher than hea 
the heater rating to not conduct until the normal oper- ant 
ating range is exceeded. A series fuse would cover th § ™ 
possibility of the output transistor shorting. A reduction 
in availaable vertical sweep, due to the drop across th § 
heater, can be corrected by reducing the decoupling § ™ 
choke resistance or by using an initially higher supply sig 








voltage. sg 

It is not as advisable to operate the heater from a “ 
: ” h .: a ° s +3 ae ° s a s . . 

Low-power heater-cahode-grid assembly (left} can be mounted on orizontal deflection weananan in series with the hen x 
almost all cathode-ray tube electron guns. zontal oscillator and output stages. The heater voltage 


drop, along with a suitable shunt, will adversely affect W 
the sweep and necessitate a greater supply voltage to sl 
insure normal operation. 

Jecause of the large current pulses drawn by the §] 
horizontal sweep section, it is difficult to adequately W 
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FIG. 3—Space-charge Imited emission of miniature crt heater FIG. 4—Transistorized vertical output stage can be utilized as 
assures stable operating characteristics. possible power source for heater. 





Page 26 NOVEMBER 1961 





re are 
Niques 
quire. 
ring a 
ig the 
ration 
ations 
natch. 
thode. 
Ssible 
zontal 
hori- 


verti- 
rtical 
ed in 
lraws 
R, is 
com- 


eater 
ction 
3 the 


oper- 
r the 
ction 
s the 
pling 
ipply 


ym a 
hori- 
tage 
ffect 
e to 


the 
tely 


















jypass the crt heater, resulting in additional sweep 
degeneration. Circuit protection similar to that used for 
the vertical sweep source is required. 


Power Supply Section 


Using the power supply as the power source, the crt 
ater may be placed in series with the total battery 
iain or in parallel with the battery, using a dropping 
wsistor. The latter connection is wasteful of power and 
mrtially negates one advantage of the low-power 
heater; however, there is little likelihood of damage to 
the cathode-ray tube in the event of failure of some 
other component. 

The series connection requires a shunting resistor 
and heavy bypassing. The power waste in the shunting 
resistor depends on the total current drain on the power 
supply. 

A further possibility in the power supply section is to 
employ a tapped battery, or two separate batteries. If a 
rechargeable battery is used however, this method pre- 
gnts difficulty in maintaining equal charge on all cells. 


Horizontal-Output Transformer Core 


The horizontal flyback pulse can be utilized as the 
heater power source, in the same manner that is pres- 
atly used for receiver high-voltage rectifier tube fila- 
ments, 

The flyback winding represents a constant voltage 
source. Small adjustments in the heater voltage can be 
made by inserting a series resistor or by employing re- 
sistance wire in the winding. Additional loading due 
to the heater winding has negligible effect on the oper- 
ation of the horizontal output stage. 

Figure 5 shows the voltage waveform appearing 
across a crt heater when it is operated from a flyback 
winding. The peak-to-peak pulse amplitude will vary 
slightly depending upon the retrace time of the circuit. 

The easiest way to determine the heater winding 
specifications is to use a thermomilliammeter in series 
with a resistor chosen so the resistor and the meter 





HEATER VOLTAGE (5V/DiV) 














TIME (204 SEC/ DIV) 


FIG. 5— Typical waveform across heater when operated from 
norizontal-output transformer flyback winding. 
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combination simulate the nominal heater impedance. 

In one experimental setup with a entertainment re- 
ceiver, a 5-percent increase occurred in heater current 
with the horizontal oscillator out of syne in one direc- 
tion; in the other direction, a decrease of 5-percent was 
noted due to the change in the pulse duty cycle. In 
Figure 6, variation of the power supplied to the heater 
and cathode activity are shown as functions of battery 
voltage. The latter curve indicates that operation is in 
the space-charge limited region as battery voltage is 
varied from 9 to 12.5 volts. 

A number of tests were made to determine if the 
pulsed nature of this supply would cause premature 
heater failure. Samples were subjected to 30-minute 
pulse amplitudes increasing in 5-volt steps until failure 
occurred. 


Burn-out failures occurred when the pulse amplitude 
reached three times its normal level. The failures were 
not immediate, but occurred after 10 to 15 minutes of 
operation at this elevated level. The average current at 
the point of burn-out was about twice the normal cur- 
rent, with a d-c source, failure again occurred at about 
twice normal current — indicating the burn-out was 
caused by the average heating effect, rather than the 
peak pulse amplitude. Therefore, with this type of 
source, there is little likelihood of exceeding the rating 
of the heater sufficiently to cause damage or burn-out. 

The final choice of power source must be made by 
considering the available supply voltages in a particular 
equipment and evaluating the advantages and disad- 
vantages of each source. However, for most applica- 
tions the horizontal output transformer core appears to 
be the most versatile and satisfactory solution. 





AVAILABILITY: Low-power heater-cathode incorporated in most 
picture, flying-spot-scanner, radar, vidicon and other special- 
purpose c-r tubes — minimum four weeks. PRICE: Above types 
— dependent on quantity; 19BUP4 (19” crt with low-power 
heater) — $21.00 from stock. MFR: Tube Operations, Philco 
Corp., Lansdale Div., Church Rd., Dept EP, Lansdale, Pa. 
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FIG. 6 — Heater operates in space-charged region of character- 
istic over 9-v to 12.5-v hattery-voltage range. 
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Silicon power unit in TO-5 

case without heat sink operationally 
replaces conventional silicon power 
transistor with 6 by 5 by 3/32- 

inch heat sink in identical 

free-air conditions. Miniature 
single-diffused junction mesa device 
has 0.3-ohm max saturation 
resistance at 1.0 amp 


and 25°C. 





























Miniature 
Power Transistor 


Eliminates 


Heat Sink 


by Jerrold A. Krasny, Manager, Applications Engineering, 
Silicon Transistor Corporation, Carle Place, New York 


Operational temperatures of silicon power transistor 
junctions have conventionally been maintained at non- 
destructive levels (below 200°C) by mounting the units 
on large dissipation-area convoluted heat sinks. How- 
ever, for power operation in a saturation condition, 
improving the heat sinks side-steps the basic problem— 
reduction of the saturation resistance to a level where 
the transistor case becomes primarily an anticontami- 
nant device and not a major element of a heat exchanger. 

Development of a miniature single-diffused junction 
mesa transistor which combines all the electrical char- 
acteristics of a superior silicon power device with the 
extremely low saturation resistance expected of a ger- 
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Uncapped 2N2034 shows silicon wafer mounted on modified TO5 
header. Spring-pressure soldered clips between lead posts and 
provide high-current low-resistance surface contact. 
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manium device, makes available a silicon power tran- 
sistor, the 2N2034, in a TO-5 case that is operationally 
uperior to many transistors requiring 360 times larger 
dissipating surfaces. 

As illustrated in Figure 1, the saturation resistance 
of a typical high-usage silicon power transistor such as 
the 2N424 is 10 ohms maximum for Jc = 1.0 amp at 
%°C and 12 ohms at 100°C ambient temperature. 
Mounted on a 6 by 5 by %pe-inch aluminum-plate heat 
ink having one side exposed to free air, the square- 
package 2N424 has a rated junction-to-case thermal 
resistance gsc Of 2.08°C/w and a plate-to-ambient ther- 
mal resistance drs of 3.6°C/w. An additional 0.4°C/w is 
developed by thermal resistance ¢cr between the tran- 
sistor case and the aluminum plate. 

In comparison, the 2N2034 has a saturation resistance 
of 0.3 ohm max at 25°C and 0.36 ohm at 100°C ambient 
temperature for J: = 1.0 amp. Without a heat sink, it 
has a junction-to-ambient thermal resistance g. of 
167°C/w maximum. 

Using the relationship junction temperature T; = 
(Passivatea) (sa) + Tamvient at Jc = 1 amp and 100°C, 
1.(2N424) = (12) (2.08 + 3.6 + 0.4) + 100 =173°C 
and T,(2N2034) = (0.36) (167) + 100 = 165°C. Thus 
the 2N2034, operating at the same current and ambient 
temperature conditions as the 2N424, has a lower junc- 
tion temperature and inherently higher reliability with- 
wut a heat sink than its monolithic counterpart with a 
heat sink. 


Because of the low saturation resistance, the 2N2034 
can be operated at much lower quiescent collector 
voltages — without impairing the amplitude excursion 
—thereby reducing the d-c power dissipation inside the 
package. Further, in class AB operation, the lower satu- 
ration resistance and resultant voltage permits greater 
signal amplitude excursions before saturation clipping 
occurs. 

Regarding validity of using the maximum saturation 
resistance rating when an Res value of 50 percent less 
than the maximum is typical, transistor manufacturers 





specify given maximum ratings because meaningful 
yields occur at these values, or variations in production 
lots may result in substantial future yields at the maxi- 
mum values. Design engineers, aware of this variation 
occurrance, can design for the worst possible case 
guaranteed by the manufacturer. 


General Electrical Characteristics 


Other electrical characteristics of this miniature 
power transistor are similar to many other power tran- 
sistors and in some aspects superior; for example, col- 
lector currents are equal to or greater than 3 amp, 
cutoff and open-base avalanche voltages are equal to or 
greater than 80 and 60 v respectively, d-c gain is 20 
to 60 at 1 amp, collector leakage current is equal to 
or less than 25 ua at 80 v, emitter-to-base breakdown 
voltage is equal to or greater than 6 v at 25 ua, alpha 
cutoff is typically 2.5 me and the junction temperature 
range is —65°C to 200°C. 

Although the 2N2034 is in a TO-5 case, it should not 
be confused with intermediate power transistors such 
as the 2N497, 2N498, 2N656, or 2N657, which have 
maximum saturation resistances of 25 ohms at 200 ma 
and maximum collector currents of 500 ma. 

Gain-temperature characteristics are displayed in 
Figure 2A and Figure 2B illustrates the variation of 
d-c gain with respect to collector current. 


Production Method 


Low saturation resistance is obtained through a 
single-diffused junction mesa process that produces a 
larger effective junction area and larger base-emitter 
periphery than usually found in mesa transistors pack- 
aged in this size case. 

Both sides of a p-type silicon slice are coated with 
phosphorus and a wax pattern is placed on one side of 
the slice. The unwaxed phosphorus portion of the pat- 
terned side is etched away to expose the p-type silicon. 
The wafer is then placed in a diffusion oven and the 
phosphorus on both sides of the silicon is simultaneously 





Thiol traces indicate saturation resistance of TO-5 size 2N2034 (left) and conventional-size FIG. 2— Direct-current gain variation character- 


power transistors for 20-ma variations of Is. Ordinates are collector current, 100 


ma/division and abcissas are collector voltage, 1 v/ division. 
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istics of 2N2034 power transistor as functions 
of collector current and temperature. 
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diffused into the base material to a separation of less 
than 0.0005 inch at approximately 1,250°C. 

The unetched phosphorus diffused side of the silicon 
is the collector region, the etched p-type silicon is the 
base and the patterned region becomes a mesa emitter. 














An asset of this process is the extremely parallel ——{ emer “&— 
base-emitter and collector-base junctions obtained, al- ie 
lowing uniform current distribution around the junction COLLECTOR 
periphery as illustrated in Figure 3. Steg rs 

HEADER 


Special TO-5 Case Design 





A silicon power wafer with low saturation dissipation 


was only a partial solution to the miniaturization prob- FIG. 3—Cross section..of 2N2034 transistor shows parallel bay 

as ee ce tn al hte Gai emitter and collector-base junctions obtained by single-diffusion tec 
lem. The objective was to reduce the size of this tran nique. Collector region is unetched phosphorus diffused side of silicn 
sistor to fit a TO-5 package. However, most standard wafer; base is etched p-type silicon. 


TO-5 cases have glass bases and are rated at 125 mw 
at 25°C ambient. The power pellet dissipating 0.3 w 
therefore precluded this standard package. Thermal 
resistance studies resulted in the development of a 
thick metal-based TO-5 case with power dissipation 
capabilities exceeding 1 w at 25°C ambient. 





— 
te 


Mating of the silicon transistor wafer and the TO-5 
case produced an unusual result. Although the wafer 
saturation resistance is 0.3 ohm max, the resistance of 
the 1% inch leads of the TO-5 case is approximately 
0.13 ohm at 1 amp —a 40-percent increase in apparent 
saturation resistance at this rated current level. The 
transistor however is designed for mounting on printed- 
circuit boards where the leads will make contact with 


the eyelets or plated thru holes within % inch from the 0 50 100 9 
Satiiniatad tanh AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 








NORMALIZED Vc, (SAT) 
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Normalized saturation resistance characteristic of 2N2034 transister. 





PRICE: $23.40 (1-99), $15.50 (100-999). AVAILABILITY: From 
stock. MFR: Silicon transistor re 150 Glen Cove Rd., Dept 
EP, Carle Place, L. |., N. Y. SALES MGR: H. Kaepplein; for 
nearest rep see eem p. 1839 (1961-62 Ed.) OTHER PRODUCTS: 
See eem p. 1409. 











Traces for 2N2034 represent typical V..s, base shorted, characteristic approaching breakdown (left) and avalanche modes of Vcrs (centel) 
and Vero, open-circuited, (right). Horizontal scales are 10 volts/division (left) and 20 volts/division (center and right); vertical scales are 
10 microamperes/ division (left) and 5 milliamperes/ division (center and right). 
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6000 G 
Mil Test Spec 


Solitron’s thermoset 
rectifier in use at 
~196°C where glass and 
top hat versions failed! 


Rugged, long lasting, completely 
reliable, highest performance 
characteristics under extreme 
conditions — all these describe the 
new Solitron hermetically-sealed, 
double-diffused silicon rectifier. 
Called the HC and CER Series, 
these new units are available from 
30 volts PIV up to 1,200 volts — 
and up to 1.1 amps in a thermoset 
package! 

These transfer molded units have 
already passed 6,000 G Mil-Spec 
tests for reliability and are rated 
as exceeding MiL-std E-1084 and 
MiL-std 202 method 103A humidity 
test. Operates at -196°C---- where 
glass and top hat versions have 
failed. Priced competitively. 

Write today for full details on the 
HC and CER Series or custom- 
designed variations. 


Solitron 


DEVICES, INC. 


500 Livingston St. * Norwood, N. J. 
POplar 8-3770 








—— 








Check 19 Reader Service Card 
ELECTRONIC PRODUCTS Magazine 









INSTANT DISCHARGE 
OF 
STORED ENERGY 


The sting of the Vespa Crabro hornet is immediate! Faster yet — in as little as 
0.1 microsecond — tough HI-JUL high energy storage capacitors dependably 
deliver full discharge of stored energy with negligible power loss. 


APPLICATIONS- 

nuclear systems e@ explosive initiating circuits @ low impedance pulsers 
e plasma research e radiation @ magnetic field generation and con- 
trols e explosive forming @ welding e photoflash. Designs for cus- 
tomers’ special applications are also available. 


Unique cartwheel construction of rugged HI-JUL capacitors minimizes self- 
inductance and reduces series resistance to a minor value. Other excellent 
features: electrode terminations provide low contact resistance, high ringing 
frequency, maximum Joules (watt-second) per cubic inch and per pound. 


Units offered in metal housings and in a recent Dearborn development of 
economical polyester-wrap, resin-filled fabrication, offering extremely low 
inductance characteristics previously restricted to metal housings. 


WRITE FOR BULLETIN 8-TB-61 


=] i omg ie), ile 


LABORATORIES INC. 
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HIGH ACCURACY FLUXMETER 


[J. C. Carter Co.) 


Features Digital Readout And Remote Control Provision 





AUTOMATIC CAPACITOR TESTER 


Model 611 fluxometer measures fields to 
an accuracy of 1 part in 10° with an ex- 
ternal electronic counter. Accuracy is 
0.1% from the dial indication. The unit 
can also be used as a field control unit to 
regulate a magnetic field. 

Four probes are available: 500-1,200, 
1,000-3,000, 2,000-13,000, and 12,000-30,000 
gauss. Probes are %g" thick x 1” diameter 
and have a BNC cable connector. The 
nuclear magnetic resonance (NMR) flux- 
meter signal is presented on a 3” rectangu- 


| Associated Research, Inc.] 


Tests Up To 50 Capacitors—Automatic Alarm, Failure Memory 





POWER LINE MONITOR 


This automatic capacitor test set 
sequentially measures leakage current in 
as many as 50 capacitors and provides a 
record of failures. 

Model 8515 automatic capacitor tester 
fixture (left) is equipped with panel lights 
to indicate the unit under test. In addition, 
a memory light signals the failure of a 
unit, and remains illuminated while the 
automatic test sequence continues. 

Model 8514 automatic hypot (right) 
supplies a d-c potential continuously ad- 


Accuracy of +2% At 120 V And +3% At 100 V And 140 V 





LATCH-IN FAULT INDICATOR 


Power line monitor WV-120 is used 
where it is important to know the power- 
line voltage at all times. 

It can be used on 120 vac power-line 
sources with frequencies of 25, 50, 60, or 
400 cps. The meter has an expanded scale. 
Also, the tip of the meter pointer is wide 
enough to be seen clearly at a considerable 
distance from the instrument. 

Meter movement is a moving vane type 
which indicates rms vaJues even when the 


Permanent Indication Of Circuit Operation—Even Of Short Pulses 


ee ™" 





Three-quarter inch diameter sealed min- 
iature magnetic latch-in fault indicator 
HCM-% is available in various current 
and voltage ranges. The front panel face 
is 0.875” x 0.875”; the unit is 1.59” long 
maximum over-all. Weighing 1.3 oz, the 
<7 ere temperature range is —55°C to 
85°C. 

A dise type flag rotates behind a sector 
window. When unenergized, the flag is 
magnetically held in the off position. When 
energized, it rotates to the on position and 
is held there magnetically even if the en- 


| Minneapolis-Honeywell Regulator Co. 


eem File System S 
290¢ 





lar oscilloscope. Dial position is read out 
digitally on the front panel. 
Pushbuttons control the tuning, onof 
and change of range. Probes have inter. 
lock contacts so that there is no doubt 
regarding which probe is in use. The de. 
vice weighs 49 pounds; cabinet size js 
oe <= tae & iF. 
PRICE: $1,800.00. AVAILABILITY: 90 days. MFR: j, 


C. Carter Co., 671 W. 17 Street, Dept EP, Cosi 
Mesa, Calif. SALES MGR: W. Saxton, L! 8-342} 
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justable from 0 to 20 kv for capacitor 
testing. A monitorized control raises the 
test potential to any preset value, and 
then returns to zero. The leakage current 
measurement ranges are 0-10 and 0-250 za, 


PRICE: Model 8514 with model 8515: $7,500.00. 
AVAILABILITY: 90-120 days. MFR: Associated Re 
search, Inc., 3777 W. Belmont Ave., Dept EP, 
Chicago 18, Ill. SALES MGR: R. Inman, CO 7-404, 
for nearest rep see eem p. 1653 (1961-62 Ed) 
OTHER PRODUCTS: See eem p. 829 
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| Radio Corporation of America, Electron Tube Div.] 


+ | 
waveform of the power supply voltage is 


distorted. | 

This slightly damped movement allows | 
the meter to reveal the presence of line 
voltage bounce or fluctuations. 


PRICE: $14.95. AVAILABILITY: From stock: MFR 
Radio Corporation of America, Electron Tube Div, 
10th and Federal Sts., Dept EP, Camden 2, N. J 
SALES MGR: J. Meagher, WO 3-8000; for nearest 
rep see eem p. 1820 (1961-62 Ed.) OTHER PRO | 
DUCTS: See eem p. 1579 
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| 
| 


ergizing power signal is removed. 

Return to the normal off position 
accomplished by reversing the polarity 
the energizing source. The device male | 
tains a positive indication even ‘ 
unenergized under vibration from 10@ | 
500 cycles at 10 g’s. _ 


PRICE: Contact Sales Offices below. AVAI 
30-90 days. MFR: Minneapolis-Honeywell Ri 
Co., Precision Meter Div., Grenier Field, Dept 


Manchester, N. H. SALES OFFICES: See eem 
1787 (1961-62 Ed.) 
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Militarized and 












industrial types 


including flip-flops, 





clock drivers, AND 


gates, and shift 


% Sgr 
registers. Mounting 
1) () Vy cases for 72 or 250 
4 *” eee modules offering easy 
( R( [ | i access to cards and 
§ a wiring. Send for 
- 7 Bulletin SP 120. 
ae he 


pb 








A SUBSIDIARY OF PACKARD BELL ELECTRONICS 
1905 ARMACOST AVENUE « LOS ANGELES 25 CALIFORNIA 


MC250 MT1 


250 modules Dynamic and 
1 power supply f By ’ d-c module tester 
~~ 





MC72S 


Drives NIXIE tube i . ie 4 72 card case 
from 8.4.2.1 bed i L eye) and power supply 








Check 33 Reader Service Card 
HLECTRONIC PRODUCTS Magazine Page 33 














New Products of the Month 


OSCILLOSCOPE CAMERA 
Completely Self-Contained Changeable-Ratio System 


— 


[ Beattie-Coleman, Inc.] 





Mark II Oscillotron permits the oper- 
ator to select any object-to-image ratio 
from 1:1 through 1:0.5 with the 75 mm 
f/1.9 lens supplied. No additional parts or 
extra lenses are required. 

Fitting any 5” oscilloscope, the camera 
provides: external rack-and-pinion focus- 
ing; direct viewing port; electric shutter; 
shutter open indicator light; rotating back 
for vertical or horizontal pictures; Pola- 
roid dark slide. 

When used in the vertical format posi- 





MICRO-MICROAMMETERS 
Twenty Ranges, From 3 x 10° To 1 x 10°’? Amp 


[Radiation Technology, Inc.] 


Model R660 micro-microammeter has a 
drift of less than +2% of full scale per 
week, after initial warm-up. The d-c meter 
can be used to measure current from ioni- 
zation chambers and phototubes in radia- 
tion field determinations, reactor control, 
radiation monitoring systems and thick- 
ness gauging. 

The meter uses a hybrid circuit with an 
electrometer tube input and solid state 
circuitry thereafter. A 5886 electrometer 
tube indicates null at the input. Current 
is fed back through a high resistance to 





AUTOMATIC WAVEFORM MEASURING SYSTEM [Dymec Div. of Hewlett-Packard Co.] 


Measures Transistor Delay, Rise, Storage, And Fall Times 


1 


Automatic waveform measuring system 
.DY-5844 digitally measures the elapsed 
time between any two points on a high- 
speed waveform. It measures time inter- 
vals between any two points chosen from 


ee 


-86 66 the 0 to 100% level of either stimulus or 
= cm response pulse. Accuracy is better than 
HI +4% of full scale, +0.4 nsec. The unit will 
ee -@es also make measurements on diodes, mag- 


netic cores and high speed components 
and circuits. 

Features included in the system are: 
dual inputs to measure stimulus and re- 
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PRIMARY ALTERNATING CURRENT SHUNTS 
Overall Range Of 5 Ma To 26 Amp 


Providing a frequency response which 
extends their use beyond the audio range, 
these alternating-current primary shunts, 
Model HCS-1, are coaxial four-terminal 
resistors. 

The accuracy of ac-de difference in these 
modules for frequencies above 5 cps and 
below 50 ke, including de, is provided to 
0.02%. The shunts are used on a direct 
1 to 1 current basis. 

Since no ratio calculation is used, the ab- 
solute resistance of the shunt does not 
affect the accuracy of the measurement: 
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tion, as many as 13 multiple exposuy, 
can be made on one film without image 
deterioration or distortion. 

Either the roll film or 4x5 cut film adap. 
ters can be obtained with an integral dgt, 
recording chamber. 


PRICE: $625.00 ($95.00 extra for data Chambe: 
AVAILABILITY: From stock MFR: Beattie-Colema, 
Inc., 1000 N. Olive St., Dept EP, Anaheim Calit 
SALES MGR: J. Wilcox, PR 4-4503; for nearest m 
see eem p. 1660 (1961-62 Ed.) . 
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keep the input voltage near ground poten. 
tial, reducing input impedance and drift 

Input can be either positive or negative, 
as selected by a front-panel switch. Th 
4%” mirror scale meter has an accutacy 
of +2% on the 3 x 10° to 1 x 10% ampen 
range. 

Suitable output signals are provided 
drive a 1-ma recorder. 


PRICE: $495.00. AVAILABILITY: 4 wks. MFR 
Radiation Technology, Inc, 657 Antone St, N. W, 
Dept EP, Atlanta 18, Georgia. SALES MGR: W.R 
Champion, 404-873-2632 
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sponse pulses simultaneously; oscilloscope 
monitoring of both simultaneously; ® 
lected parameter measured in 0.25 see. 

Measured information can be presented 
on standard digital display or extemal 
recording devices. 





PRICE: $8,000.00 to $12,000.00. AVAILABILITY: 10 to 
16 wks. MFR: Dymec Div., Hewlett-Packard Co, 3% 
Page Mill Rd., Dept EP, Palo Alto, Calif. 
MGR: W. Dallenback, DA 6-1755; for nearest fe 
see eem p. 1702 (1961-62 Ed.) 
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[Holt Instrument Labs.] 


Equipped with uhf type connectors, the? 
shunts have an overall range of 5 ma to 


26 amp. ; 
Applications include use where lie 
accuracies are desired over a D 


quency range. 


PRICE: $700.00. AVAILABILITY: 45 days. MFP 
Holt Instrument Labs., Dept EP, Oconto, WS 
SALES MGR: R. C. Ronzie, Octonto 163; for new 
est rep see eem p. 1748 (1961-62 Ed.) OTHER ' 
PRODUCTS: See eem p. 883 
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ALPHA 
WORKS 
WONDERS 
WITH 
WIRE 


ALPHA RETRACTILE 
CORDS stretch and retract, 
le stretch and retract, stretch 
| and retract 200,000 times 
and more, stay vitally alive 
and ready for action. The 
\ coiled shape is permanently 
cured into the tough, 
weather-resistant neoprene 
jacket, reverse-wound for 
constant tension. 


ALPHA RETRACTILE 
CORDS extend to six 


times their retracted length 
when in use, retract out of 
the way when you're finished 
with them, eliminating 
loose-hanging wires that 
snarl, tangle, break and 

get in the way. 


@ POWER CORDS: 

2’ & 4’ retracted lengths. 

@ POWER CORD SETS 
(with molded male plug): 
18” retracted length. 

@ COMMUNICATIONS 
CORDS (shielded & 
unshielded): 2’ & 4’ 
retracted lengths. 

@ TEST LEAD WIRE: 

12” retracted length. 

OTHER SIZES to order. 
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ernal 
10 to 
0, 3% 
t rep 
>. 
1/6! 
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i. ~ 
di. saat 
nigh ~ 
fre ALPHA (355 WIRE 
MFR: 
= ALPHA WIRE CORPORATION 
HER Subsidiary of LORAL Electronics Corporation 
Varick Street, New York 14, N.Y. 
| Pacific Division: 
[6] 11844 Mississippi Ave., Los Angeles 25, Calif. 
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CAPACITANCE 
MEASURING 
SYSTEM --- 








@A wide-range, direct-reading capacitance bridge assembly of high 
accuracy and resolution especially suitable for: 


Calibration of two or three-terminal variable air capacitor secondary 


standards. 


Calibration of fixed value capacitance standards. 
Measurements of voltage, frequency and temperature effects on all 


types of capacitors. 


Measurements of very low value three-terminal capacitors without 


zero correction. 


@ Measures two or three-terminal capacitors in the range from 0 to 0.12 
microfarads with a resolution of 0.0001 picofarads on the lowest range. 
Use of a ratio transformer circuit and a specially designed standard air 
capacitor having a very low temperature coefficient of capacitance and 
an exceptionally high stability minimizes drift due to changes of room 
temperature, voltage and frequency. Accuracy of the measured capaci- 
tance is referred to this one standard which can be periodically checked 
and adjusted to agree with an NBS certified standard for traceability. 


e The complete, matched system includes the new ESI 707 capacitance 
bridge and the new ESI 860-B generator-detector, a combination of an 
ac generator and a sensitive null detector designed especially for use as 
an accessory to the bridge. Write for catalog sheet C-28. 


® 


visit our display 
1961 NEREM 


Boston, Mass. 


Price; $1575, F.0.B. Factory 






engineers 
master 


Electro Scientific Industries 


7524 S.W.MACADAM + PORTLAND 19, OREGON 


formerly] ELECTRO-MEASUREMENTS, INC. 
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HARMONIC MEASUREMENT EQUIPMENT [Llectromagnetic Technology Corporation] 


New Products of the Month 


Harmonic Amplitude Measurement Accuracy +3 Db 





Harmonic measurement set HMS-L1 
measures amplitudes of harmonic and 
spurious signals in waveguide outputs of 
high-power transmitters. It comprises a 
waveguide mode-sampling section, r-f 
probe, power indicator-calibration unit, 
and necessary interconnecting cables and 
adaptors. 

To measure power level of a particular 
harmonic, the probe is inserted succes- 
sively into the probe holes in the wave- 
guide section, and the power level at each 
point is read on the indicator unit. These 


readings are then averaged to obtain the 
amplitude of the particular harmonic, 
Fundamental frequency range is 755 ty 
985 me and harmonic frequency Tange js 
1,500 to 3,000 mc. Minimum detectable sig. 
nal is 1 mw. 
Units are available in L, S, and C Bang 


PRICE: Contact Sales Mgr below. AVAILABILIT. 
60 days. MFR: Electromagnetic Technology Con. 
1375 California Ave., Dept EP, Palo Alto, Cai 
SALES MGR: P. O. Engelder, DA 1-8611 
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SQUARE-WAVE POWER SOURCE [/nternational Electronic Research Corp., Elin Div.] 


250 Nsec Rise And Fall Times 








ee Sn: 


Power source SQP-106T provides a 
square-wave output of 6 va, with rise time 
less than 250 nsec and symmetry within 
500 nsec when driven by an external sine- 
wave signal or from a built-in signal 
source. 

Output voltage is variable from 0 to 60 
volts peak-to-peak, with regulation of 
0.5% no-load to full-load and 0.1% half 
to full-load. 

Units are fixed frequency within a range 
of 50 cps to 20 ke. 

The units meet reliability requirements 


DIGITAL OHMMETER | Von-Linear Systems, Inc.} 
With Built-In Controls For Automatic Operation Of Data Printers 


} switches, 


Automatic range changing and position- 
ing of the decimal point are two major 
features of the Model 784 digital ohm- 
meter. For ease of troubleshooting and 
servicing the unit includes plug-in stepping 
decade resistors mounted on 
plug-in circuit boards and a snap-out read- 


. out to permit changing lamps in less than 


one minute. 

The device measures at an average rate 
of 1 reading per second with an accuracy 
of +0.05% of the reading plus 1 digit. All 


| range changing from 10 megohms to 0.1 


of missile check-out stands for gyms, 
synchros and similar devices. 

A 100-va future model will accept 5i. 
cps to 50-ke sine-wave signals. 


PRICE: $495.00. AVAILABILITY: 4 wks. MFR: Inter 
national Electronic Research Corp., Elin Div., 1% 
West Magnolia Bivd., Dept EP, Burbank, Calif 
SALES MGR: J. Markley, Jr., V! 9-2481; for nearest 
rep see eem p. 1714 (1961-62 Ed.) OTHER PRO 
DUCTS: See eem p. 859 


Check 171 Reader Service Card 11/61 


ohm, in ranges of 9999/999.9 /99.99/9.999/ 
0.9999 kilohms, is done automatically. 
Applications include research and devel- 
opment work, inspection, quality control, 
and environmental testing. Dimensions 
are: 5.25” high, 19” wide, and 15.25” deep. 


PRICE: $1,650.00. AVAILABILITY: Contact Sales 
Offices below. MFR: Non-Linear Systems, Inc., Del 
Mar, Calif. SALES OFFICES: See eem p. 1798 (1961 
62 Ed.). OTHER PRODUCTS: See eem pp. 912, 913 


Check 112 Reader Service Card 11/61 


SWITCHING AND BALANCING UNIT | 2aldwin-Lima-Hamilton Corp.]} 


Ten Channel Device Permits Fast Switching Of Gages To Indicator 











Switching and balancing unit, Type 525, 
is useful when readings must be taken on 
each of a group of gages. 

The 10-channel instrument affords indi- 
vidual gage bridge balancing; provision 
for full and half-bridge configurations; 
selectivity for gage resistances of 60 to 
500 ohms on full bridge and 60 to 2,000 
ohms on half bridge. Measurements can be 
made during the same test with both two 
and four-arm bridges. 

The unit has a balancing range of 
+7,000 yin./in. Repeatability is better 





than 1 yin./in. after a half-million channel 
selector switch rotations. Switching resist 
ance is negligible. - 

Gages can be connected to the instr 
ment panel in active-dummy pairs, groups 
of actives with a common dummy, oF aay 
desired combination including the three 
wire lead system. 


PRICE: $395.00. AVAILABILITY: From stock. MFR 
Baldwin-Lima-Hamilton Corp. Electronics & a, 
mentation Div. 42 Fourth Av. Dept EP, Wa 
54, Mass. 


Check 11713 Reader Service Card 11/61 
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OSCILLATORS 
OFF 
THE 
SHELF... 


far lower cost, too! 





Delta F on:Is torized 
— 


tuning fork 
oscillators 


$45.00 to $99.50 


EACH 
pricing based on oscillator frequency 
and quantity of your order 


Anew concept in oscillator production... 
designed to meet your schedules. /mmediate 
delivery if your tuning fork oscillator re- 
quirements fall into these specifications: 





FREQUENCY: Any specified fre- 
quency in range of 50 cps to 4 kc. 
TEMPERATURE RANGE: O° C to 
+ 60° C. 

FREQUENCY TOLERANCE:+0. 15% 
over temperature range. 
FREQUENCY ACCURACY: +0.05% 
at nominal room temperature. 
SUPPLY VOLTAGE: 26 + 3 volts. 
OUTPUT: Sine, 3 Volts RMS, < 
10% distortion. Square, 12 V PP 
minimum, < 10 MSEC rise time. 
LOAD IMPEDANCE: 10 K Nominal 











24-hour delivery for 
“other frequency’ oscillators 
Delta F specializes in oscillators. . . oscil- 
lators of every type, every requirement. In 
addition to the “off the shelf” DFO-80 series, 
Delta F also designs and manufactures the 
most complete line of transistorized tuning 
fork and crystal oscillators available. 


Write or phone your “off-the-shelf” order 


£& Dettaf _ 


113 State Street * Geneva, Illinois 
Phone: CE 2-7600 
Check 36 Reader Service Card 
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FOR ACCURATE CHECK OUT 
OF SERVO SYSTEMS... 














Repeatability . . . Servodyne excels. It’s all electronic — no 
mechanical devices. Rugged — and simple to maintain. 











New Products of the Month 


AUTOMATIC VACUUM-TUBE VOLTMETER [4 & K Manufacturing Co.] 


Individual Scale For Each Direct-Reading Range 





MINIATURE RECORD 


Reading difficulty and chance of error 
are minimized in the Dynamatic 375 auto- 
matic vacuum-tube voltmeter. The instru- 
ment has an individual wide-view scale for 
each range, each the same size. Since only 
one scale is visible at a time, setting the 
range switch properly automatically pro- 
vides the correct scale. No multiplication 
is necessary. 

A single d-c/a-c ohms probe, and anti- 
parallax mirror are other features. Accu- 
racy is 3% full-scale. 

Ranges for d-c volts, a-c volts (rms), 


ER [Amprobe Instrument Corp.] 


Inkless Units In Several Ranges Of Voltage And Current 


? 





This miniature recorder (3%4," x 55%” x 
1144") weighs 20 ounces. It writes on 2%” 
wide pressure sensitive paper moving at 
a speed of 15” per hour. The paper is said 
to be unaffected by heat, cold, moisture, 
humidity or fumes. 

Units are available in the following 
standard ranges of voltage and current: 
recording voltmeter, 0/150/300/600 vac 
and (with suppressed-zero circuitry for 
increased sensitivity) 0/95/130/ vac and 
0/190/260 vac; milliammeter, 0/1/50 
mvac; ammeter, 0/5/25/100/250 amp and 








eem File System ¢ 
29¢ 





and a-c volts (peak-to-peak) are 0-15 5, 
15, 50, 150, 500 and 1,500; d-c current 
ranges are 0-5 ma, 50 ma, 500 ma. 0 
ranges are 0-500 ohms, 5K, 500K, 5 meg. 
50 meg, 1,000 meg. Input resistance jg jj 
meg on all d-c ranges. Size is 10%” x 64 
x 4” and weight is 8 lb. 


PRICE: $89.95. AVAILABILITY: Stock. MFR: B &K 
Mfg. Co., 1801 W. Belle Plaine Ave., Dept gp 
Chicago, lll. For nearest rep see eem p. 16% 
(1961-62 Fd.) 


Check 114 Reader Service Card 11/6} 






ua) ey 
3000 


0/20/100/400/1,000 amp (two snap around 
transducers are used); d-c milliammeter, 
0/1 milliamp; d-c microammeter, 0/50 ya, 
Also available are wattmeter and tem- 
perature-recorder versions, scaled to cor 
respond to appropriate acessories. 


PRICE: $69.85. AVAILABILITY: 10 days. MFR: Am 
probe Instrument Corporation, 630 Merrick Rd. 
Dept EP, Lynbrook, L.I., N.Y. SALES MGR: M. 
Schwartz, LY 3-5600; for nearest rep see eem p. 
1818 (1961-62 Ed.) 


Check 175 Reader Service Card 11/61 


DIRECT-RECORDING OSCILLOGRAPH | Vinneapolis-Honeywell Regulator Co.| 


Weight Approximately 50 Pounds 





TEFLON TAPE [Chemplast, 
Has Dimensional Stability At 250 To 





Model 1508 Visicorder fits 24 direct-re- 
cording channels into 7” of rack height; 
fhe 24 channels are recorded on 8-inch- 
wide paper, with each channel capable of 
recording individual static or dynamic 
phenomena at frequencies from dec to 
5,000 eps. 

All operating controls are on the front 
panel of the instrument, and any of 12 
recording speeds can be selected before or 
during recording by push button controls. 

Peak-to-peak deflection of 8 inches, is 
possible and traces are recorded at writing 


Inc.] 
300°C 


For continuous use in the temperature 
range of 250°C to 300°C without signifi- 
cant change in insulating or dielectric 
qualities, this skived Telfon tape meets 
specifications MIL-7139-B, AMS 3652 and 
S.P.1. FD-104. 

Typical values for physical and elec- 
trical properties are: minimum tensile 
strength 4,000 psi; elongation 300% mini- 
mum; dielectric strength (3 mil tape) 
2,700 volts/mil. 

Dielectric constant and dissipation 
factor remain constant regardless of time, 





speeds 
second. 

Time and grid lines are spaced on the 
record paper in logical patterns, while 
trace identification interruptions occur 
each 8 inches of record travel. 


in excess of 50,000 inches per 


PRICE: $3,000.00 to $3,500.00. AVAILABILITY: From 
stock. MFR: Minneapolis-Honeywell Regulator Co., } 
Heiland Div., 5200 E. Evans Ave., Dept EP, i 
22, Colo. SALES OFFICES: See eem p. 1787 (191 
62 Ed.) | 


Check 11§ Reader Service Card 11/6 | 
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temperature or frequency variations. 
The tape is available in standard 
widths or any increments thereof and 
thicknesses from 0.002” to 0.125”. 
In addition to natural, 11 colors a 
offered to meet requirements of MIL ST | 
104. 


PRICE: $7.00 to $10.00/Ib. AVAILABILITY: From | 
stock. MFR: Chemplast, Inc., 3 Central A 

EP, East Newark, N. J. SALES MGR: Miles | 
Jr., HU 5-4850; for nearest rep see eem Pp 
(1961-62 Ed.) 


Check 11] Reader Service Card 11/61 | 
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Precision-made pin-type armature hinge 


STOCK RELAYS 
Class 88R, DPDT, 15 amps. 


“Res. nominal catalog 


and many other design advance- 
ments provide adjustment stability 
through long life here-to-fore 
equalled only by top flight tele- 


witage ohms power number 
“—_ -- wesarxt phone type relays. 
WAG -- 3VA  WS8ARX2 
WAC - - W88ARX3 , 
VAC - - W88ARK4 d 

You can see the difference 
oc 25 waaRX 

WB8RX ; 

oo & ' Seen The design refinements and heavy 
= — duty construction are strikingly 


949 different high re- 
liability relay models 
in stock for IMME- 
DIATE SHIPMENT. 
Send for 


Catalogs 


MAGNECRAFT ELECTRIC CO. 
5573 N. Lynch, Chicago 30, Ill. Ph, Area Code 312 AV 2-5500 
Check 55 Reader Service Card 


apparent to the naked eye. 
SPDT and DPDT models furnished 
for most AC and DC voltages. 
Models stocked for immediate ship- 
ment listed at left. 





HIGH-GAIN ¢ ULTRA-STABLE 


IF AMPLIFIERS 


with custom modification flexibility 
to meet your specific needs 


Custom flexibility is the newest ingredient in RHG’s 
standard line of high-gain, ultra-stable intermediate 
frequency amplifiers. Many variations and modifi- 
cations can be incorporated into the standard models 
detailed below without lengthy delays in delivery. 
Write for complete details. 


MODEL NUMBER E304 E3010 
Center Frequency | 30 mcs 30 mcs 
Bandwidth ae 1cS 4mcs | 10 mcs. 
Gain = | 100 db 90 db _ 
Input impedance | | 50o0hms| 50 ohms 
Output Impedance a 50 ohms| 50 ohms] 
Maximum Output +13 dbm 13 dbm 














RHG 
ELECTRONICS 
LABORATORY, 

INC. 

94 MILBAR BOULEVARD 
FARMINGDALE 
NEW YORK 


Check 5§ Reader Service Card 
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NEW 


‘ 


High 
Accuracy; 
Smal 
Package 
FREQUENCY 
» STANDARDS 


es 


At New 


Low 


Cost. 


+ 
CHECK THESE OUTSTANDING PRODUCT FEATURES: 


e High Accuracy (+0.01% and better) 

e Small Package Size (under 2.9 ounces and 2.8 cubic inches) 

e Simultaneous square wave and sine wave output 

e Thermal stability without an oven 

e Wide Frequency Range 

e Resistance to thermal shock, mechanical shock and 
vibration 

Whatever your application....... from missile guidance 


systems to seismic geophysical probing equipment....... 
MELPAR’S new precision tuning fork frequency standards 
feature a unique design concept which combines accuracy 
and economy. Remarkable frequency accuracy is obtained 
without an oven: 

+0.01% (0°C/+85°C) to +0.05% (—55°C/485°C) from 
400 to 3000 cps. 

Both a sine wave and square wave output can be obtained 
simultaneously from this miniature package. Tuning forks 
and frequency dividers also are available in the same size 
case. 

Write today for detailed specifications and prices: 


SPECIAL PRODUCTS DIVISION 


MELPAR ¥ inc 





3000 ARLINGTON BOULEVARD, FALLS CHURCH, VIRGINIA 








Check 5] Reader Service Card 


PROBLEMS AND SOLUTIONS 





FROM OUR READERS 











NEW PROBLEMS 


Proportional Level Indicator (No. 208) 
We seek a unit to yield a propor- 
tional indication of the level of 
granular material in a pressure 
vessel operating with compressed 
air at 100 psi. A typical vessel 
is a 24” dia sphere filled with 
aluminum oxide, glass or crushed 
steel granules. The device should 
be rugged, dust-proof, low cost. 


Digital Rate Gyro Tester (No. 209) To 
accurately check rate gyros we 
need a device that will digitally 
read out angular rates in the 
range of 0.1°/sec to 10°/sec 
within +0.0015°/sec. The unit 
must provide a readout at least 
four times a second, and be easily 
mounted to a shaft or rate table. 
Any associated electronics should 
be solid state. 


Low Frequency Oscillator (No. 210) 
We require a low frequency os- 
cillator to give three fixed fre- 
quencies (2 cps, 5 cps, 10 cps) 
+1% over a 24-hour period. 

R-C oscillators we have used 
are not stable enough and a crys- 
tal controlled oscillator with 
many reducing stages is too 
costly. Is there a simpler solu- 
tion? 


Resistant Wire (No. 211) We wish to 
locate a source of manganese 
disilicide resistant wire, or Kan- 
thra wire. Information on the 
nature of the product is also 
desired. 














SOLUTIONS TO PREVIOUS PROBLEMS 


Servo-Type Potentiometer (No.175) We seek a precision servo-type 
potentiometer having a life expectancy of 50 million revolutions, 
The significant design feature of the potentiometer involves the 
use of a gold-plated mylar film and ball combination, instead of 
the usual rotary wiper. 


Solution C: We produce a conductive plastic potentiometer which 
should meet all of the specifications required. The characteristics 
of conductive plastic — virtually infinite resolution, 50,000,000 
revolutions, 500 ohms to 10 megohm range, 0.5% linearity, high 
reliability — are available on order. Special designs, including 
potentiometers with linearity of 0.1%, nonlinear functions, multi- 
gangs, special function angles and other features, can be prepared 
to meet specific requirements. 
Catalog sheets 78P and 156P describe two standard size con- 
ductive plastic potentiometers. 
B. M. Reinher: 
New England Instrument Co., Waltham Mass. 
For Above Literature Check 35Q Reader Service Card 


Current Converters (No. 178) We wish to locate a source for current 
converters to change 110 and/or 220 volt 60 cps to 220 volt 50 eps. 
Consumption would be no more than 15 amp. The output should 
be stable and with a minimum of fluctuation to avoid error in our 
instrumentation. The converter must be small, so we cannot con- 
sider motor-driven generators. 


Solution C: Our Stativerter power source will rectify the 115/230 
vac, single or three-phase input and convert the dc output to the 
desired output voltage, frequency and phase. Voltage regulation 
would be less than +1%. Frequency accuracy would be better than 
1% and could be +0.001%, if required. 

A specification sheet is available for further information. 
Additional specifications are available for a 50 cycle, 220 vac 
output model, fixed or variable frequency. 

C. H. Dodson 
Calenco Industries, Pasadena, Calif. 
For Spec Sheet Check 351 Reader Service Card 


Lamps For Emitter Circuits (No. 184) We seek a lamp having a 0.2500 
0.5 v drop and current ratings of 1, 3,5 or 15 amp. Pigtail mounting 
would be desirable. 
To assure equal current distribution in applications using 
paralleled power transistors it is often necessary to use resistors 
(Continued on Page 45) 


TECHNICAL BOOK AWARDS FOR OUTSTANDING PROBLEMS & SOLUTIONS 


Two books, from the Jobn F. Rider Catalog, are awarded monthly to ELECTRONIC PRODUCTS Magazine readers — one for the mos 
interesting problem in design, engineering and procurement, the other for the best solution of the month. 


AWARD WINNERS 


John Kopf, Storrs, Connecticut, for Problem 206, Oct. issue. 


Page 40 





xA. Blumenfield, General Precision, Inc., Pleasantville, N. Y., for solution to Problem 188, Nov. issue (p. 74). 
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NEW 


transistorized 


GAUSSMETER 


MODEL 900 
_ 


This quality precision built Gauss- 
meter provides direct reading of flux 
densities from 0.3 gauss full scale 
to 30,000 gauss with an accuracy of 
+2.5%. Repeatability of readings 
0.5%. Ideal for measuring and locat- 
ing stray fields, plotting variations in 
strength and performing rapid com- 
parisons of production lots against 
a standard. 


SPECIAL FEATURES 


@ The eleven position Range Selector 
provides full scale readings of 0.3, 
1, 3, 10, 30, 100, 300, 1000, 3000, 
10,000 and 30,000 gauss. 

@ Significant readings as low as .05 
gauss. 

© Upper range extension, for compara- 
tive readings to 100,000 gauss. 

@ Versatile—probes employing either 
indium arsenide or bismuth ele- 
ments can be used. 

@ Operates from AC supply or from 
own self-contained batteries for field 
use. 


TRANSISTORIZED GAUSSMETER 
MODEL 874 


This instrument was designed to provide 
industry with a modestly priced, precision 
instrument for direct reading of DC flux 
fields from 5 to 30,000 gauss. The 5 posi- 
tion Range Selector provides full scale 
readings of 0.3, 1, 3, 10 and 30 kilogauss 
by use of the temperature stable indium 
arsenide probe. Light in weight, com- 
pletely portable and operating on internal 
batteries, the 874 is ideal for “in plant” 
or field use. 
Complete with probe—$195.00 


Write to 





1075 Stewart Avenue, Garden City, N. Y. 


Check 4) Reader Service Card 
ELECTRONIC PRODUCTS Magazine 





HOWELL INSTRUMENTS, INC. 
MILLI-V-METER = Zhe /nstrument with the Tape-Slidewire-—for... 


WARNING 
RECORDING 
CONTROLLING 
INDICATING 


Direct and/or Remote 
DIGITAL READOUT 
ACCURATE TO 


1% 


for all functions 
of industrial 













processing plants... 
1/20th cubic foot of 
dynamic measurement. 


4 - ¢ r , 
o 7 r 


om . ee , 


HOWELL temperature indicator to monitor 48 sensing locations through selector switch circuitry. 


For TEMPERATURE, FREQUENCY, FLOW, LEVEL, 
PRESSURE, R.P.M., WEIGHT, etc. 


The most comprehensive service is derived through coupling the Milli-V-Meter with 
warning lights, horns, controlling relays, recorders, computers, remote digital displays 
...applications limited only by the imagination or ingenuity of the engineer! The virtue 
of high accuracy measurement is thus the means of maintaining and improving the 
quality of products, the elimination of waste or loss, and the saving of time. 


Produced by 
the makers of JetcaL® 
jet engine Analyzer 
.-.in worldwide military 
and airline use! 


QUALITIES 


1) Accuracy 1 part in 1000. Laboratory precision for 
industry or the military. 

2) Compatibility with any transducer—AC or DC. 

3) For strain gage, linear differential transformer, ther- 
mocouple, thermistor, resistance thermometer, pulse 
or variable frequency circuits or systems. 

4) Operates directly from 60- or 400-cycle power as 
specified. 


Sales-Engineering Offices: 


ATLANTA, GA.; CHICAGO, ILL.; COMPTON, CAL.; 
CLEVELAND, DAYTON, OHIO; DENVER, COLO.; 
HOUSTON, TEX.; SEATTLE, WASH.; 
VALLEY STREAM, L.1.,N. ¥.; WICHITA, KAN.; 
TORONTO, ONT. (George Kelk Ltd.); 
MITCHAM, SURREY, ENGLAND 

) 


Full information is available for the asking! (Bryans Aeroquipment Ltd 












) HOWELL INSTRUMENTS, INC. | 


3% 









New Pro itis f< >7 Month 


EPOXY-SILICONE RUBBER POTTING COMPOUND [Emerson & Cuming, Inc.] 
Cures And Bonds To Itself And Most Other Materials 


[ ve 






This chemical combination of epoxy resistance, above 10!4 ohm-cm; diel 
resin and silicone rubber is supplied as a constant 10? to 101° approximately 
two component, free flowing material, dissipation factor, 10? to 10!” below § 
Eccosil 4712 (viscosity-60,000 centipoises). The compound has a shelf life of thres 

The compound cures to a flexible mate- months or more if properly stored under 
rial of good high temperature character- cool conditions. Sample kits are available 
istics and retains flexibility after pro- 
longed heat aging. It adheres, without use price: $10.00 (2 Ib kit); 1 gal can $3.90 ea 
of a primer, to a wide variety of materials. A & B; 5 gal can $3.70 ea parts A & B. Ata 

Properties of the fully cured epoxy are: oy ts La my =_ Seow nag MFR: Emer. 
color, red; Durometer Shore A-2 scale, 68; OFFICES. See’ eem’p i714 hcman tlt SALES 
24-hr water absorption, less than 0.17; 
dielectric strength, v/mil 750; insulation Check 118 Reader Service Card 11/6} 








DRY-CASTING COMPOUND [Hysol Corporation | 
Has Shelf Life Of Six Months 
[ 


Dri-Cast is an epoxy-coated inorganic with transformer oil or with this mam. | 
crystal for potting that handles the same facturer’s 4251 impregnant. Following im. | 
as dry coarse power and requires no prep- pregnation, it provides a relatively void 
aration prior to use. free mass suitable for 5 kv and over. 

The one-component epoxy-based mate- Uncured, C7-4862 has specific gravity 
rial has high thermal conductivity after of 1.9 and C7-5075 of 1.6. 
heat cure which assists in the dissipation Curing requires 8 hours at 125°C or4 | 
of heat around windings. hours at 150°C. 

Two types are available: C7-4862 is 
blue in color with a high gen, = pack- PRICE: $2.50 (trial pkg). AVAILABILITY: From sale 
ing factor; C7-5075 is green and of a more : Hysol Corp., Dep , Olean, N. Y. 
porous nature. The materials are designed COVISES: Ses Com p. 275) (iNss-es Ee) 
as matrices for subsequent impregnation Check 179 Reader Service Card 11/61 
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BI-DIRECTIONAL COUPLER [/ XX, Inc.| eem File System Sec 
cm 2200 A 
Compact Resistive Loop Couplers : 
, , This series of couplers for use with rec- 1.40 kme. Main line vswr is less than 1.05 
tangular waveguide sizes from WR-2100 to while secondary vswr is held to 1.30. Cou- 
WR-137 features high directivity and cou- pling ratios from 30 to 45 db can be pro- | 
pling attenuation in minimum space. They vided. 
are primarily intended for power and vswr 
monitoring. Model No. S61-2 coupler (Illus- 
trated), for use with WR-650 L band guide, PRICE: Model S61-2 approx $1,2000. AVAILABILITY: 
is 15” long and can carry 15 kw average 60 to 90 days: MFR: FXR, Inc., Microwave Div. \ 
and 10 megawatts peak power when pres- Dept EP, Woodside 77, N. Y. SALES OFFICES: See 
surized to 30 Ib. eem p. 1718 (1961-62 Ed.). OTHER PRODUCTS: 
Its coupling value is 45 +0.5 db, includ- S€¢ &€™ pp. 1012, 1013 
ing frequency sensitivity, over a 10% band. | 
Directivity is 30 db minimum from 1.27 to Check 180 Reader Service Card 11/61 | 





BROADBAND FERRITE ISOLATORS [Sylvania Electric Products Inc.] 
Lightweight Models Cover L-Band To X-Band 


These broadband coaxial ferrite isola- sertion loss ranging from 1.0 to 14 @, 
tors operate from 1 Ge to 11 Ge using and maximum vswr’s of 1.25:1. 
three units instead of four as previously In addition, the frequency bandwidths 
required. of the isolators closely fit the require 

A set of units operating from 1 Ge to ments of test equipment applications. 

4 Ge, 4 Ge to 8 Ge, and 7 Ge to 11 Ge 
weighs 7 pounds. 

.To cover the same 1 Ge to 11 Ge range price: contact Sales Mgr below. AVAILABILITY: 
with conventional isolators would require 4 wks. MFR: Sylvania Electric Products Inc., 110 
four units weighing approximately 14 Main St., Dept EP, Buffalo 9, N. Y. | 
pounds in total. 

All of the broadband models provide at 
. least 10-db isolation, with a maximum in- Check 181 Reader Service Card 11/61 
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HOOK-UP WIRE — EXTRUDED 
SPECIFICATION Mil-w- peevec TYPE E—600 VOLT One or pron nded silver plated concentricall 
HIGH TEMPERATURE TING —90°*te +250°C stranded r, type E e eae or cpivel: on +. Rosen When shielded, a closely oem 4 
(Type EE- c0ov Available) silver plated copper s! Shield is braided over conductor(s), When braided, a Tefion* impregnated 
on ad - fiberglass is woven over the conductor(s) or shield. 
stripping. high Gietectric ae inattected i by fungi, BIRNBACH CAT. NUMBERS —__ 
q high ianesiaisel 
° for tis 6 Size and Outer 
Se under all operating conditions indoors or outloors. 1 Cond. 2 Cond. 3 Cond. 4 Cond, 5 Cond. Stranding Covering 
permits miniaturization and compactness in elec- 
Gusta: designs of sub-miniature components, computers, UHF 8704 8704/2 8704/3 8704/4 8704/5 #24 19/36 Shield 
equip., slip ring assembiies, leads to hermetically sealed and 8705 8705 . 
i equip. and guided missiles. 7 8705/2 /3 8705/4 705 /5 #24 19/36 Braid 
DESCRIPTION: singie conductor silver r plaled on pper wire = 
ane i stran and insulated with extruded ed Teflon 8706 8706/2 8706/3 8706/4 8706/5 #24 19/36 Shield & Braid 
insu ion 
8707 8707/2 8707/3 8707/4 8707/5 22 19/34 Shield 
IN STOCK! FOLLOWING SIZES é = 
Cat. No. 8532 #32 Cat. No, 8524 #24 Cat. No, 8516 #16 8708 8708/2 8708/3 8708/4 8708/5 #22 19/34 Braid 
Cat. No. 8530 #30 No, 8522 #22 % 3 
Gat, No.8528826 Get Nar sssoes6 | Gar NG Seis eie 8709 | 8709/2 | 8709/3 | 8709/4 | 8709/5 || #22 19/34 Shield & Braid 
CH. Ne SES SSS Cot, Ne, SSIS 28 8710 | 8710/2 | 8710/3 | 8710/4 | 8710/5 || #20 19/32 Shield 
tsTOCK COLORS 8711 | 8711/2 | 8711/3 | 8711/4 | 8711/5 || #20 19/32 Braid 
1—White _2—Black 3—Red 4—Green 5—Yellow 
6—Biue 7—Brown 8—Orange 9—Gray 10—Violet 8712 8712/2 8712/3 8712/4 8712/5 #20 19/32 Shield & Braid 
Additional sizes, tracer colors, including sub-miniature con- er sg a of the above are ilable to order. Multi color code: 1—White, 
structions available. Price and delivery on request. 2—Black, 3—R: —Green, 5—Yellow. 








THIN WALL TEFLON* 


BIRFLON T-500 TEFLON* TUBING DIMENSIONAL SPECIFICATIONS 
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2 EXTRA CHARGE FOR SOLID COLORS for your special requirements. Write for catalog 
Saal Piece Cutting Available te Order 


TUBING 


ADDITIONAL ADVANTAGES OF BIRFLON T-500 TEFLON* 
ELECTRICAL: Low power factor, low dielectric constant, high volume and surface resistivity, 
good dielectric strength (500 to 1000 volts/MIL) constant over wide ranges of temperatures 
and frequencies. Dielectric constant of 2.0 and dissipation factor of 0.0002 are lowest of any 
solid dielectric. 

© THERMAL: No change of electrical properties with temperature (25°C. to 250°C.) or frequency 
(60 CPS to 100 MC). Class C insulation—capable of continuous service at temperatures to 
250°C. Has color stabilit 

© TOUGHNESS AND PLENTY: Bat high impact strength. ie oa end Sue over the broad 


pa ay rai Service range —3 

« CHEMICAL WENTHESS. Ce Conse inert to all chemicals and solvents except molten alkali 
metals and ‘cote at elevated temperatures and pressures. Non-corrosive to all metals. 

© MOISTURE ABSORPTION: Zero moisture absorption. Completely sun and weather resistant. 


© NON-FLAMMABLE 

© LOWEST COEFFICIENT OF FRICTION 

* FUNGI RESISTANCE: Inert to all fungi growths. ’ . 

© SIZES: Birflon 1-500 Teflon Tubing available in sizes to fit B & S$ gauge wires. Thin wall 
available from stock, in sizes No. 32 thru 1%” |.D. Additional sizes and wall thicknesses made 
to order. 


Birfien 1-500 is made from high molecular weight virgin ‘Teflon’ and meets AMS 36518, 3653 and 
MIL-C-17B specifications. 


_BIRNBACH RADIO CO., INC. 


145 HUDSON ST., W. Y. 13, Ww. ¥, 
Worth 6-S611 WU-FAX-NY 
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SHOP EQUIPMENT 
AND STEEL SHELVING 


Modular Benches « Steel Shelving e Work Benches 
Benches e Service 
Small 


¢ Stock Carts e Handicabinet® 
Stacking Boxes e 


Trucks e 


Parts Bins e 


Parts Cabinets and Cases. 


When you need steel equipment priced right 
—produced right—and delivered right on time 
—specify BAY, for integrated service. In long 
use, all products have proven to be designed 
properly, produced properly . 
ucts, unconditionally guaranteed, ‘normally are 
in stock (including all the new lines) ready 
immediate 
Products, quick delivery, specify BAY. 
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BAY prod- 


For 





















shipment. top quality 









Write now for free catalog, complete 
information, and the name of your 
distributor. 


BAY PRODUCTS D 


AMERICAN METAL WORKS INC. 


1836 W. Cambria St., Phila., 32, P 


BAldwin 9-1805 
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~. YOU SAVE ON 
isPRODUCTION & LAB 
TESTING... 


PEIco® KITS & WIRED 


Reliability ... accuracy, versatility, ruggedness, 
stability, all the factors that mean professional 
performance—are yours in EICO test equipment. 
How does EICO do it for such modest prices? 
Specialized engineering and manufacturing 
know-how, since 1945. 
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DC-5MC 
5” Scope #460 
Kit $79.95 


Wired $129.50 20, 000 Ohms/Volt 
#565 


VOM 

Kit $24.95 
Wired $29.95 

and line work 


yr free catalog and name 
borhood Distributor 


wEICOS OTT TS EP-11 SELL Ie 
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Papers to be presented at the fifteenth Northeast Electronics Research 
and Engineering Meeting (NEREM 61) in Boston are listed below for 
the convenience of engineers planning to attend. Digests of all papers 


will be issued in a conference report book. 


TUESDAY, NOVEMBER 14, 1961 
Commonwealth Armory (Marriott-Hogan Halls) 
2:30-5:00 P.M. 


SESSION 1: Stereo Broadcasting 


Chairman: D. R. Vonrecklinghausen 

H. H. Scott, Inc., Maynard, Mass. 

1.1: FM Stereophonic Broadcasting Standards as Evolved Through History 
H. L. Kassens, FCC, Washington, D. C. 

1.2: Conversion of Existing FM Transmitters for Stereo Transmission 
F. J. Bias, General Electric Co., Syracuse, N. Y. 

1.3: Monitoring of FM Stereophonic Signals 
A. J. DeVries, Zenith Radio Corp., Chicago, Ill. 

1.4: Design Aspects of FM Stereo-Tuners and Adaptors 
D. R. Vonrecklinghausen and H. H. Scott 
H. H. Scott, Inc., Maynard, Mass. 


Commonwealth Armory (Goldsmith Hall) 
2:30-5:00 P.M. 


SESSION 2: Region 1 Student Prize Papers 


Chairman: R. E. Gildersleeve 
Syracuse University, Syracuse, N. Y. 
2.1: The Analysis and Design of Tunnel Diode Oscillators 
R. T. Lynch, General Electric Co., Syracuse, N. Y. 
2:2: The Tunnel Diode — Operation and Characteristics 
G. J. Neuse, Univ. of Illinois, Urbana, Ill. 


Somerset Hotel (Regency Ballroom) 
2:30-5:00 P.M. 


SESSION 3: Coherent Light 


Chairman: C. Shafer 

Raytheon Co., Waltham, Mass. 

3.1: Generation of Optical Harmonics 
P. Franken, University of Michigan, Ann Arbor, Mich. 

3.2: Further Investigations on Doped Calcium Fluoride Optical Masers 
P. Sorokin, IBM Research Center, Yorktown, N. Y. 

3.3: Some Properties of a Gaseous Optical Maser 
C. F. Luck, R. A. Paananen and H. Statz 
Raytheon Co., Waltham, Mass. 


Somerset Hotel (Cleveland Plaza Suite) 
2:30-5:00 P.M. 


SESSION 4: Information Theory 


Chairman: D. Van Meter 

Litton Systems, Inc., Waltham, Mass. 

4.1: The Approximation of Realizable Ambiguity Functions 
S. M. Sussman, Melpar, Inc., Watertown, Mass. 

4.2: A System for Ordering Codes Based on Message Reliability 
R. D. Klein, Northeastern University, Boston, Mass. 

4.3: Error Probabilities for Non-Orthogonal M-ary Signals under Phase- 
Coherent and Phase-Incoherent Operation 
A. H. Nuttall, Litton Systems, Inc., Waltham, Mass. 

4.4: Adaptive Redundancy Removal 
R. Van Blerkom, IBM Communications Center, Rockville, Md. 
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Somerset Hotel (Louis XIV Ballroom) 
2:30-5:00 P.M. 


SESSION 5: Tunneling 


Chairman: J. M. Lavine 


5.1: 


Raytheon Co., Waltham, Mass. 

New Effects in Superconductivity 

S. Shapiro, J. Nicol, J. L. Miles and P. H. Smith 
A. D. Little, Inc., Cambridge, Mass. 


5.2: Metal-interface Amplifiers 


J. P. Spratt and R. F. Schwarz, Philco Corp., Blue Bell, Pa. 


5.3: Tunneling in Esaki Diodes — A Survey Including New Effects 


W. Bernard, Raytheon Co., Waltham, Mass. 


Somerset Hotel (Regency Ballroom) 
8:00 P.M. 


SESSION 6: Satellite Communications 


Chairman: K. C. Black 
Wayland, Mass. 


6.1: The U. S. Military Communications Satellite Program 


W. M. Thames, U. S. Army ADVENT M’gm‘t Agency 
Ft. Monmouth, N. J. 


6.2: Economic Aspects of Communication Satellite Systems 


S. H. Reiger and W. H. Meckling 
The RAND Corporation, Santa Monica, Calif. 


6.3: The Design of Medium Height Random Orbit Satellite Systems 


J. L. Glaser, Bell Telephone Laboratories, 
Murray Hill, N. J. 


6.4: NASA’‘s Relay 


R. M. Wilmotte, Astro-Electronic Products Div., RCA, 
Princeton, N. J. 


WEDNESDAY, NOVEMBER 15, 1961 
Commonwealth Armory (Goldsmith Hall) 
10:00 A.M.- 12:30 P.M. 


SESSION 7: Reliability 1— A Design Criterion 


Chairman: |. Bosinoff 
Sylvania Electric Products Inc., Waltham, Mass. 


7.1: A Survey of Techniques for Analysis and Prediction of Equipment 


Reliability 
H. E. Blanton, Raytheon Co., Lexington, Mass. 
R. M. Jacobs, Sylvania Electric Products Inc., Waltham, Mass. 


7.2: Design Considerations for Reliable Electronic Equipment 


W. J. West, Autonetics, Downey, Calif. 


7.3: Predicting the Reliability of Satellite Systems 


R. H. Myers, Hughes Aircraft Co., Culver City, Calif. 


7.4: Reliability and Design of Electronics Systems and Equipment 


F. Moskowitz, Laboratory for Electronics, Boston, Mass. 


Commonwealth Armory (Marriott Hall) 
10:00 A.M. - 12:30 P.M. 


SESSION 8: Computer Techniques 


Chairman: D. R. Israel 


The Mitre Corp., Lexington, Mass. 


(Continued on Page 49) 
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e Complete 


Environmental Facilities 
e Life-Testing Facilities 
Your assurance of 
: the highest degree 


of reliability consistent 
with miniaturization 
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in the emitter circuits. Volt-ampere 
characteristics of incandescent 
lamps are ideal for such use since 
the positive temperature coefficient 
of the lamp filament permits using 
smaller resistors as current equal- 
izers, while serving as visual indi- 
cators of the presence of overloaded 
or defective power transistors. In- 
candescent lamps commonly avail- 
able are not suited for this purpose. 


Solution A: Positive temperature co- 
efficient wires known as Balco Wire 
have volt-ampere characteristics ap- 
proximating those of an incandes- 
cent lamp. When heated to approx- 
imately 1,100°F by an electrical 
current, the wire glows red, which 
can serve as a visual indicator of 
overloaded or defective transistors. 
The ratio of resistance at room 
temperature to resistance at 1,100° 
F is approximately one to five. 
Balco wires of various gages 
would indicate at 1 to 15 amp. In 
each case the wire length needed 
would only be a couple of inches for 
the required voltage drop of 0.25 v 
of 0.50 v. This seems an inexpen- 





sive solution to the problem. For 

details write the Wilbur B. Driver 

Co., Newark, N. J. manufacturers 
of Balco wire. 

E. M. Goldberg, 

Research Engineer, 

American Type Founders, 

Elizabeth, N. J. 


Angle Counter (No. 185) We seek an 
angle counter having a continuous 
display from 000 deg to 359 deg for 
one input shaft rotation, and then 
repeating the cycle from 000 deg 
for any further rotation in the 
same direction. Three digits are re- 
quired but four will be acceptable. 

The counter must be bidirectional 
and the size of the display should 
be larger than 34” with minimum 
horizontal spacing between counter 
drums. 

The input shaft speed is less than 
10 rpm. 

An electrical substitute in the 
form of a small code wheel with 
electrical readout directly from code 
wheel will be acceptable. 


Solution D: Bowmar Instrument 
Corp., Ft. Wayne, Indiana, has a 
revisible mechanical angle counter 


(Continued on Page 73) 
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MODEL CTD 
with Trigger ‘Detent’ Tilt Control 
mounted on Western Devices, Inc. chassis 


CHASSIS-TRAK CORP. ALSO MAKES 
CUSTOM SLIDES FOR EXCESSIVE LOADS 
—800 LBS. OR MORE. SEND US YOUR SPECS 





Inquiries from Sait Lake, Denver, Albuquerque, 
Phoenix, Tucson areas —Call L.A. office collect. 
East of Rockies: Chassis-Trak, Inc., 

525 S. Webster Ave., Indianapolis 





CHASSIS-TRAK® 
.eethe IDEAL SLIDE 


APPROVED for MILITARY INSTALLATIONS 
Three distinct but related types—each is ideal for 
specific applications. Each is adaptable to the 
others’ functions by simple interchange of chassis- 
mounted sections. Engineered to permit mounting 
standard 17” chassis without modification in 
17%” opening. Equally adaptable to wider cab- 
inets and numerous other applications. 


Extra strong construction and wide, solid bearing 
surfaces assure exceptional rigidity and endur- 
ance of high shock loads and vibration. Standard 
load range 50 to 175 lbs.—heavy duty units to 
275 Ibs. 10’-24” long in 2” increments—exten- 
sion brackets available for deeper cabinets. Slide 
thickness .25” to .4375"’ maximum. 
Roller Types Available 
For complete data, L.A. area, write or phone: ORegon 84208 
San Francisco: H1lltop 7-2220... Portland: MElrose 3-5858 


CHASSIS-TRAK Corp. 


600 W. FLORENCE AVE., INGLEWOOD 1, CALIF. 
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For Operation From 250 Mc To 7 Ge 





Broadband, Over 1 Octave 
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COAXIAL R-F FRONT ENDS [4 LC Electronics, Inc.| 


Series RF coaxial mixer-preamplifier 
front end assemblies utilize a balanced 
mixer and a 30-me preamplifier. They per- 
mit octave bandwidth coverage with mini- 
mum local oscillator power and maximum 
isolation. 

Utilization of ceramic tubes as i-f am- 
plifiers permit their use under severe 
environmental conditions. 

The units are available for the fre- 
quency ranges of 250 to 500 me (Model 
RF-U1), 500 to 1,000 me (Model RF-U2), 
1 to 2 Ge (Model RF-L), 1.7 to 2.4 Ge 


VARIABLE DIRECTIONAL COUPLER [Sanders Associates, Inc.| 


Tri-Plate variable directional coupler 
Model MVD-62 controls microwave energy 
by varying the critical spacing between 
two center conductors in strip transmis- 
sion line. Coupling as tight as 3 db and as 
loose as 50 db can be achieved with a 
single component over a wide frequency 
band. 

Standard modules with center frequen- 
cies of 0.15, 0.4, 0.75, 1.5, and 3.0 Ge are 
available. Models with optimum coupling 
at 3 db, 10 db, and 20 db are standard for 
operation in each frequency band. Custom 


MECHANICAL WAVEGUIDE SWITCHES [7 echnical Research Group, 
For Test Bench And Microwave Systems 


These hand operated waveguide switches 
are available in two models: Model 530 
sWitches energy from a single input port 
to any one of three output ports; Model 
540 switches energy from a single input 
port to any one of two output ports. 

The rotor consists of a split brass cylin- 
der into which is milled the switching 
waveguide bends. The stator and outer 
case consists of the waveguide port de- 
signed to mate with the applicable stand- 
ard flanges and a cylindrical inner diame- 
ter to accept the rotor. 


COAXIAL SWITCH [A&C Manufacturing Co., Inc.| 


Corrosion Resistant—utilizes Teflon Insulation 


For use in r-f circuits where a compact, 
constant impedance switch having low 
vswr is required, this coaxial unit is 
offered for manual or motorized operation. 

Mounting in a single %” diameter hole 
with key, the device has shorting or non- 
shorting solid silver contacts for extended 
life. Fabricated of gold-plated brass with 
wear portions of stainless steel, the switch 
is supplied with Type N connectors. 

The operating temperature range, of 
the 2” long unit (from the mounting 
flange) with a radial diameter of 2%”, is 


eem File System S¢ 
CENT] 2400 


(Model RF-SI), 2 to 4 Ge (Model RF-$) 
and from 4 to 7 Ge (Model RF-C). 

A noise figure of 7.5 db maximum with 
an overall band width of 8 mc, and a power 
gain of 20 db assures a receiving system 
requiring no special i-f circuitry. 


PRICE: $650.00. AVAILABILITY: 30 days. MER: 
R L C Electronics, Inc., 805 Mamaroneck Aye, 
Dept EP, Mamaroneck, N. Y. SALES MGR: Alan 
Borck, OW 8-7440, for nearest rep see eem p. 1819 
(1961-62 Ed.) 
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units with almost any center frequency 
and optimum coupling can be supplied on 
special order. 

Standard models are furnished with 
TPM connectors; units are also available 
with any of the common coaxial connee- 
tors. One watt terminations and different 
drive mechanisms are available. 


PRICE: $400.00. AVAILABILITY: Stock to 30 days. 
MFR: Sanders Associates, Inc., 95 Canal St., Dept 
EP, Nashua, N. H. SALES MGR: D. Ayer, TU 3-3321, 
for nearest rep see eem p. 1833 (1961-62 Ed.) 
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Antenna & Microwave Dept.] 


A noncontacting choke coupling is used 
at all transmission line junctions. A spring 
loaded pin in socket hand crank provides 
positive indexing switching action. 

The devices operate over the full wave- 
guide bandwidth with the following char- 
acteristics; insertion loss 0.3 db; vswr 
1.15; isolation 40 db min. 


PRICE: $550.00. AVAILABILITY: Contact Sales Mgr 
below. MFR: Technical Research Group, 9 Union 
Sq., Dept EP, Somerville, Mass. SALES MGR: G. J. 
Brown, MO 6-8680 

11/61 
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from —40° centigrade to 60° centigrade. 

Electrical specifications include: range 
0 to 11 kmec; vswr 1.5 to 1.0 max; m 
ance 51 ohms; r-f power rating 100 ¥; 
insertion loss 0.2 db max; configuration 
single pole, one to six positions can be 
supplied for remote operation. 


PRICE: $75.00 ea 
stock. MFR: K 
Switchtronics Div., 711 S. Fulton Ave., 
Mt. Vernon, N. Y. 
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Rapidly Delivered 


TO THESE 


Quality-Conscious 


CUSTOMERS 





AIRCRAFT RADIO CORPORATION 
BAIRD-ATOMIC, INC 

BENDIX RADIO DIVISION 
CURTISS-WRIGHT CORPORATION 


EMERTRON, INC. 


A SUBSIDIARY OF EMERSON RADIO 
PHONOGRAPH CORP. 


GENERAL DEVICES, INC. 

GENERAL MILLS, INC. 

THE HALLICRAFTER CO. 

LORAL ELECTRONICS CORPORATION 
LYNN ELECTRONICS PRODUCTS CORP. 
THE MAGNAVOX COMPANY 

THE MARTIN COMPANY 
MECH-TRONICS CORPORATION 
MELPAR, INC. 

METALCRAFT, INC. 

U. S. NAVAL AVIONICS 

NORDEN 

NORTH AMERICAN AVIATION INC, 
PHILCO CORPORATION 

PRECISE METAL PRODUCTS CO. 
PRINCETON UNIVERSITY 
RAYTHEON COMPANY 

RAYTOR CORPORATION 

SPERRY GYROSCOPE COMPANY 
THE STANDARD REGISTER CO. 
TRACERLAB, INC, 





Write today for our complete catalog... 
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Transistorized—Accuracy +0.05 Db 
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MINIATURE KU-BAND ISOLATORS [£ & M Laboratories] 


For use in parametric amplifier designs 
and in miniature microwave systems, all 
seven units in this series of miniature 
microwave Ku-band isolators are %” long 
and weigh less than 1% ounces. 

The entire series exhibit the following 
specifications: nominal insertion loss of 
0.3 db; isolations up to 25 db; temperature 
range of —40°C to 85°C; capability of 
operating in close proximity to external 
magnetic fields. 

Model KM1 has a frequency range from 
12.6 to 12.8 Ge, KM2 from 12.8 to 12.85 Ge, 


Standing-wave amplifier B813T’s accu- 
racy of +0.05% holds true for both the 
full scale meter movement and for each 
5-db step on the range switch. The meter 
and linear amplifier give a full scale maxi- 
mum error at 5 db of only +0.05 db. 

Calibrated range of the instrument is 75 
db. Normal, expanded and compressed 
meter scales are provided and can be used 
interchangeably without need for re- 
adjustment of the gain control. 

Designed for use on battery power for 
field applications where power is not avail- 


COAXIAL AND WAVEGUIDE THERMISTOR MOUNTS [Cereral 
Broadband Units — 0.01 To 18.0 Gc Range 


Covering the frequency range from 0.01 
to 18.0 Ge, Model 401 Series of coaxial 
and waveguide thermistor mounts measure 
average power from a few uw to 10 mw. 
They operate in conjunction with GMC 
Model 451 microwave power meter and 
other r-f power instruments capable of 
operating with a 100 or 200-ohm negative 
temperature-coefficient detector. 

Temperature-resistance characteristics 
of the thermistors used minimize burnout. 
When subjected to overload, the thermis- 
tor’s resistance drops rapidly and the 


FERRITE CIRCULATORS (Sylvania Electric Products Inc.] 


For Microwave Communications Equipment 


These three-port ferrite circulators op- 
erate over a —30°C to 70°C range without 
temperature compensation. 

The devices are fitted with RG-50, RG- 
51, RG-52, or WR-75 waveguides. 

Units are available in versions covering 
the following frequency bands: 5.4 to 5.9 
Ge, 5.925 te 6.425 Ge, 6.575 to 7.124 Ge, 
10.7 to 11.7 uc, and from 12.2 to 12.7 Ge. 

The circulators offer 20-db min isolation, 
0.5-db max insertion loss, and 1.2 to 1.0 
max vswr. They withstand up to 10 watts 
cw or average power. 





eem File System) S 


340 


KM8 from 13.0 to 13.1 Ge, KM4 of 182 
13.4 Ge, KM5 from 13.45 to 13.55 Ge, KMg 
from 13.4 to 13.6 Ge, and KM7 covers the 
13.9 to 14.0 Ge range. 

These isolators, of the in-line field dis. 
placement type, do not require a connective 
waveguide twist. 


PRICE: $175.00 ea. be a wg Contact Sales 
Offices below. MFR: E M_ Laboratories, 15145 
Califa St., Dept EP, Van Nuys, Calif. 
OFFICES: See eem p. 1703 (1961-62 Ed.) 
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PORTABLE STANDING WAVE AMPLIFIER [/ XR, a Div. of Amphenol-Borg Electronics Corp.] 


able, or in the laboratory where line noise 
might cause inaccuracies in measurement, 
the unit can be operated from line power 
if desired. 


The device has bolometer protection and | 


SES! 
$l: 


a meter display for bolometer resistance | 


checking and current adjustment. 


PRICE: $285.00 (with rechargeable battery). AVAIL 
ABILITY: 60 to 90 days. MFR: FXR, Inc., Microwave 
aes Div., 25-26 50th St., De; pt EP, Woodside 
77, ALES OFFICES: See eon p. 1718, (1961- 
62° ed. ) YOTHER PRODUCTS: See eem pp. 1012, 1013 
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Microwave Corp.]} 


resulting r-f mismatch causes most of the 
incident power to be reflected. 

These devices are suited for the mea 
urement of both c-w or pulsed power. 


PRICE: $75.00 to $110.00 (depending on require 
ment). AVAILABILITY: Stock to 30 days. MFR 
General Microwave Corp., 47 Gazza Bivd., 

EP, Farmingdale, N. Y. SALES MGR: Moe Wind, 
MY (4.3494; for nearest rep see eem p. 1733 (196 
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Weighing 2 pounds, the units’ dimel 
sions are 2°14,” by 3%” by 2%”. 

Applications include use in common ¢al 
rier equipment and transceivers. 


PRICE: $100.00 to $200.00 (depending on ab 
AVAILABILITY: 30 to 45 days. MFR: Sylvania Elec 
tric Products Inc., 1100 Main St., Dept EP, Buftale 
9, N. Y. 
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10.1: Varactor Diodes for Microwave Applications 
K. E. Mortenson, Microwave Associates, Burlington, Mass. 


NEREM TECHNICAL PROGRAM 


(Continued from Page 44) 10.2: Recent Advances in Transistors 
" . T. A. Longo, Sylvania Electric Products Inc., Waltham, Mass. 
SESSION 8: (Continued) 10.3: Trends and Topics in New Materials 
gi: A Low-Power, High-Speed Transistor, Tunnel-Diode Hybrid Logic W. C. Dunlap, Raytheon Company, Waltham, Mass. 
Circuit 10.4: The Performance of Solar Cells in Space Environments 
J. A. Ekiss and P. Spiegel, Philco Corp., Lansdale, Pa. F. M. Smits, Bell Telephone Laboratories, Inc., Murray Hill, N. J. 


42: Digital Circuits with a Minimum Number of Tunnel Diodes 
B. Rabinovici and J. Klapper, RCA, New York City, N. Y. 


43: The Maximum Efficiency Concept for High-Speed Random-Access Somerset Hotel (Cleveland Plaza Suite) 
Memories 10:00 A.M. © 12:30 P.M. 
M. M. Stern and H. A. Ullman 
Sylvania Electric Products Inc., Needham, Mass. SESSION 11: Automatic Control 

$4: Diode and Transistor Logic in Synthesis of Symmetric Boolean 


Chairman: J. T. Thomas 
Minneapolis Honeywell Regulator Co., Boston, Mass. 
11.1: The Dynamic Analysis of Limit Cycling Systems: A Prelude to Limit 
Cycling Adaptive Design 


Matrices 
H. K. Cooper, Pacific Semiconductors, Inc., Lawndale, Calif. 








Somerset Hotel (Lovis XIV Ballroom) A. Gelb, Dynamics Research Corp., Stoneham, Mass. 
e 11.2: A Synthesis Technique for Quasi-Optimal Relay Control 
10:00 A.M.- 12:30 P.M. R. R. Sparacino, A. C. Spark Plug Eng. Facility, Wakefield, Mass. 
. 11.3: Obtaining the Roots of the Characteristic Equator by An 
SESSION 9: Radio Astronomy 1 + rane sar Pena er. ee y Sache 
Chairman: J. Ruze G. W. Ogar, Institute of Technology, Wright-Patterson AF Base. O. 

Radiation Engineering Laboratory, Maynard, Mass. 11.4: Considerations Relating to the Open-Loop Compensation of Dynamic 
9.1: Fundamental Requirements of Radio Astronomical Measurements Tracking Errors 

A. E. Lilley, Harvard College Observatory, Cambridge, Mass. S. Adelman and S. M. Shinners, Sperry Gyroscope Co., Great Neck, N.Y. 
92: An Attempt to Detect the Galactic Deuterium Line Using Digital 11.5: Recent Developments in Bang-Bang Control 

Aut relation Techniq Y. C. Ho and P. Brentani, Minneapolis-Regulator Co., Boston, Mass. 

S$. Weinreb, MIT, Cambridge, Mass. 11.6: The Foundation for Limit Cycling Adaptive Design 
9.3: Radi tric Instr tation at Eight Millimeters A. Gelb, Dynamics Research Corp., Stoneham, Mass. 

J. W. Meyer, J. J. Kirwan and D. M. Towle 

MIT Lincoln Laboratory, Lexington, Mass. 
94: The (1 — cos ¢) Radiometer Commonwealth Armory (Goldsmith Hall) 

J. W. McGinn, Jr., MIT Lincoln Laboratory, Lexington, Mass. 2:30-5:00 P.M. 

Somerset Hotel (Regency Ballroom) SESSION 12: Reliability II 
as " Chairman: M. V. Ratynski 
10:00 A.M.- 12:30 P.M. Electronic Systems Division, USAF, Hanscom Field, Bedford, Mass. 

SESSION 10: Solid-State Devices and Materials 12.1: Design Reliability Creation Through Management Directives 


J. W. Griswold, The Boeing Co., Seattle, Wash. 
Chairman: H. G. Rudenberg 


Transitron Electronic Corp., Boston, Mass. (Continued on Page 65) 








New Revolutionary Concept In Pus hbu 




























The newly designed IEE Cue Indicator Switch 
| has the capacity to display twelve different 
messages on its viewing screen, which is 
also the “push-button” of the switch. Mes- 
Sages are displayed by the use of a rear- 
projection display system. 


CUE 
INDICATOR, 


} : 









SWITCH 


OFFERS 12 INTERCHANGEABLE MESSAGES 


Ability to reduce overall panel space by 
b \ 1200% may be achieved by combining 
£4 twelve different messages into one Cue In- 
i \ dicator Switch, resulting in ten Cue Indicator 
* Switches doing the job of 120 conventional ~ 
switches. Switches with readout communica- 
tion capabilities employing words, color, 
numbers, and symbols herald a new era in 
contro! applications. : 
Write today for prices and complete 
Representatives in principal cities. 


if Inpustriac Evectromic | 


5528 Vineland Avenue + North : ° 


& 
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HYSTERESIS SYNCHRONOUS MOTOR [Beau Electronics, Inc.] 
Dual Speed—Unaffected By Transients 


r } 








SCINTILLATION DETECTOR KIT 


For All Types Of Nuclear Radiation 








Height 0.4 Inch, Diameter 0.244 Inch 





New Products of the Month 


MIDGET GROOVE LAMPHOLDER | Vebster Electronics Co., Inc.| 


Offering constant-speed outputs of 300 
or 600 rpm insensitive to voltage changes, 
this hysteresis synchronous motor can be 
used continuously without shutoff. 

Type 5003 a-c motor drives large iner- 
tial masses at a constant rate of speed. 
The motor’s integrated drive eliminates 
the need for dual output shafts and dy- 
namically balanced flywheels while main- 
taining close output shaft tolerances. 

Operable within a temperature range of 
from —65°F to 165°F, the low-noise 
motor employs precision sealed ball bear- 


Scinti-Kit E-160 used with scalers meas- 
ures all types of radiation including alpha, 
beta, and gamma. Due to interchangeabil- 
ity of the crystals, only one photomultiplier 
tube is required for use with 12 different 
phosphors. 

The basic kit consists of a probe housing, 
a photomultiplier tube and five commonly 
used scintillators: a sodium iodide (T1) 
crystal for gamma detection, a sodium 
iodide (TL) well type crystal, a plastic 
phosphor for general purpose detection, a 
thin zine sulfide crystal for alpha detection 


Series WE700 lampholders provide a low 
density-longevity base for use with T/TL 
1% midget groove lamps. 

Special mounting brackets allow panel 
mounting on 4” centers. The lamp is held 
securely in a nontilt position and is 
guaranteed vibration proof. 

This series of lampholders come with 
standard 6” length of 22 ga 7/30, 0.025”- 
wall pve wire. The housing is manufac- 
tured of 0.01 annealed spring steel, hard- 
ened, tempered and cadmium plated. 

A variety of standard mounting brackets 


TWO-FILAMENT LAMP ([Ceneral Electric] 


Six-Watt, 125V Unit 


ee. ae 5 | 





ise 


Making possible further miniaturization 
of pilot light assemblies, this rugged, 6- 
watt bulb is %” in diameter and 1%.” 
long, including candelabra screw base. 

For operation on standard-voltage cir- 
cuits, the lamp employs an unusual fila- 
ment construction. 

Two separate 3-watt, low-voltage coiled 
tungsten filaments are connected in series. 
Instead of having the usual one-filament 
mount construction, the lamp uses two 
mounts, one to support each filament. 

The lamp produces a light output of 








| Radiation Equipment & Accessories Corp. | 









eem File System 





ings and supplies 9 oz-in. of synchrom 
torque. 

Input voltage is rated at 115 v gj 
phase, variable 40 v in either direct 
while power input is 28 watts max. 

Production models have operated in 
cess of 10,000 hr, it is stated, with 
unbalance remaining at 0.004 oz-in. WY 










PRICE: $95.00 (single units). 
days. MFR: Beau Electronics, 
Rd., Dept EP, Waterbury, Conn. 
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AVAILABILITY, 
Inc., 1060 We 
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and an anthracene crystal for beta 
detection. 

Seven additional crystals are available 
for neutron detection and other special 
plications. A descriptive booklet on the 
theory and applications of scintillation 
counting is included. 










PRICE: $475.00 (with 5 crystals). AVAILABILIT: 
From stock. MFR: Radiation Equipment & 
sories Corp., 665 Merrick Rd, Dept. EP, Lyn 

N. Y. SALES MGR: J. Weinstein, LY 3-3570 
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are available together with plastic (buty 

rate) lens caps in numerous colors. 
Numerical, alphabetical, or word desig- 

nations are available on all lense caps. 








PRICE: $0.25 ea to $400.00/M (depending on re 
quirements). AVAILABILITY: Contact Sales Offices 
below. MFR: Webster Electronics Co., Inc., 237 
Lafayette St., Dept EP, New York 12, N. Y. SALES 
OFFICES: See eem p. 1881 (1961-62 Ed.) 


{ 
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36 lumens. Its filament design so spreads 
the light that it can be used effectively 
with lenses of all colors in dial lights of 
other indicator applications. 

Voltage rating is 125, giving the bulb 
an average life of 1,500 hours. 


! 
PRICE: $0.95 (list), AVAILABILITY: Contact Mfr | 
below. MFR: General Electric Co., Dept & 
Schenectady 5, N.Y. 
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ENVIRONMENTAL 
& PERFORMANCE 


TESTING 


TO SUIT 


YOUR 
BUDGET 


- resolution 
WHEN EVERY CENT Cc. R.T. 
COUNTS . . IT PAYS TO 
HAVE AEL DO YOUR [If employs 


ENVIRONMENTAL & 


erORMAMEE TEST: electro-static 
ix (Ci @) am 4@) 6) focus-lens 


































new... 
high 









sess & El 


883 





= 


C ie at 


odie tea This new improved high resolution C.R.T. 
hag L Nai: developed by Thomas Electronics features: 





@ Genuine 0.001” line width 

@ Line width uniformity ratio of 1.0 to 
1.2, center to edge maximum without 
dynamic focusing 

@ No critical setup condition and no cor- 
rection magnets 

@ Employs standard commercial yoke 

@ Tubes available in 3” and 5” screen 
sizes, with high voltage terminals en- 
capsulated to high altitude specifica- 
tions 

@ Available from stock with Pl, P1l, 
P16, and P24 phosphor screens 


G 


INDUSTRIAL AND MILITARY CATHODE RAY TUBE DIVISION 
118—9th Street, Passaic, New Jersey « GR 3-4040 





COLD 
RELATIVE HUMIDITY 
ALTITUDE 


CORROSIVE ATMOSPHERE 
(salt fog) 


VIBRATION 
TENSION-COMPRESSION 
TORQUE 

SHOCK 

FUNGUS AND ACCELERATION 


ads You can depend on AEL for RELIABLE, 
ely ACCURATE TESTING of your components at 
or the LOWEST POSSIBLE COST TO YOU. 


ulb WRITE FOR FREE AEL TESTING BROCHURE 









ELECTRONICS 
INC. 









/61 


AMER. ELECT. LABS., INC. 
jj "21. 7TH ST., PHILADELPHIA 6, PA. 
' 
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TRANSISTOR REGULATED POWER SUPPLIES [PRL Electronics, Inc.| | 
Remote Sensing And Programming Se * E 


! Known as the CM Line, 6 models of tion. Weight is 35 pounds. No blowers ap 
these transistor regulated power supplies used in the units. 
are available in 3 voltage ranges. The Two meters of 2% accuracy full seah 
ranges are 0 to 18 vde (either 8 or 12 amp are mounted in the front panel to Monitor 
output), 0 to 36 vde (at 3, 5, and 8 amp), both output voltage and current. Ambiey 
and 0 to 60 vde at 5 amp. temperature range is from 0° C to 50° ¢ 

With 0.01% regulation, ripple voltage 

is one millivolt rms. Units can be oper- PRICE: From $335.00 to $645.00. AVAILABILITY, 


ated in series, parallel, or with automatic From Stock. MFR: PRL Electronics, Inc., 232 Wes. 
eurrent limiting. ? cott Drive, Dept EP, Rahway, N. J. SALES Mee: 


. LW he Ln A. L. Karp, FU 1-5800; for nearest rep see 
Supplies are 3%” high, 14%” deep and 4493 (1961-62 Ed.) oe 


mount on a 19” rack. Top and bottom dust 
covers are provided for bench top opera- Check 194 Reader Service Card 11/6} 











REMOTE SENSING POWER SUPPLIES [V/E Corporation] 
Circuit Has 25 Ohms/ Volt Sensitivity 


Featuring remote sensing and program- the line, regulation is +0.05% for +104, 
ming, Models P-56-0.5 and P-72-0.5 have line variation. | 
sensing leads, separate from the output Units measure 5” x 8” x 34” and weigh 
leads, which sense and regulate against 4% lbs. Recovery time is 50 usec. Units 
the voltage at the load. will operate continuously at 35° C, derat- 

Model P-56-0.5 has an output of 36 to ing linearly to zero at 75° C. Stability is 
56 volts, and Model P-72-0.5 has an out- +0.2% per day under lab conditions. 
put of 56-72 volts. Both units deliver 0 to price: $110.00. AVAILABILITY: From Stock. MFR 
0.5 amp from input power of 115 vac, 55 NIE, Cup. Goren Ave., Dent, Keniwn 
to 400 cps. Maximum ripple is 5 millivolts nearest reps see eem p. 1792 (1961-62 Ed.). OTHER 
peak to peak. Static regulation for the PRODUCTS: See eem pp 1207, 1221 


load is +0.05%, no load to full load. For Check 195 Reader Service Card 11/61 





CONSTANT-CURRENT REGULATOR [CircuitDyne Corp., Subs. Telonic Industries, Inc.] 
Typical Admittance Of 1 Micro-Ohm 


r 


Comparable to the voltage-regulating assemblies. Encapsulated in epoxy, it is 
zener diode, this two-terminal Currector, easily adapted to circuit board installation. 
“limits current in electrical networks. The units are also available in single F 

The solid-state unit is available in fixed ended plug-in types and high-temperature 
current ratings of 1 to 10 ma in 10% militarized designs. 
increments. 

Standard current tolerance is +5% and 
both polarized and nonpolarized versions PRICE: $6.30-$32.00. AVAILABILITY: 2 wks. MFR: 
are available. CircuitDyne Corp., a Sub. of Teonic Industries, 

The high incremental-to-static resist- sa 480 Mermaid St., Dept EP, Laguna Beach, 
ance ratio device can replace a number of ‘ 
other circuit components, reducing size, 
ens . weight, and production time of finished Check 19§ Reader Service Card 11/61 
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THREE-PHASE STATIC INVERTER [4/nold Magnetics Corp.) 
28 VDC To 100-VA Sine-Wave Output 


For driving 3-phase a-c motors, a-c Output contains 2% harmonic distor- 
gyros, and magnetic amplifiers from a 28 v tion, and is regulated to close limits. 
battery source, this static inverter, Model Small in size (4” x 7%” x 2%" h), the 


K33, features self-protection against line supply is fully potted to meet requite 
transients, short-circuits, overloads, reac- ments of MIL-E-5272C ASG, including ¥ 
tive loads, load transients, and reversal of bration heat, and moisture. 

input polarity. 

The solid-state unit has complete ab- price: $600.00. AVAILABILITY: 30 days. MF 
sence of radio noise, and is tested for com- Arnold Magnetics Corp., 6050 W. Jefferson ces. 
pliance to MIL-E-7894 ASG (line spikes Dept EP, Los Angeles 16, Calif. SALES OTe 
of a 60 v peak). Hermetically sealed, it ye ee, 1284 1s1e 1518 
is insensitive to widely varying load im- ' 
L. , pedances and power factors. Check 19] Reader Service Card 11/6 
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DIGITALLY M 





EASURE 
1 








e st os ; j 
This FREE 16-page data file tells how you can 


YSaLIWMI3dvVL 
3LIW-OWAG 


+10% take standard digital instrumentation and build a 
DME* system that will digitally and precisely 
Po measure all or any of the following: 
ni 


DC volts, AC volts, Resistance, 











es 1 Frequency, Period, Frequency 
Ratio, Time Interval. 
. MFR: For your copy, write to: 
0 he COMPUTER MEASUREMENTS COMPANY 
OTHER 12970 Bradley Ave. * San Fernando, California 
11/61 *Digitally Measures Everything 41 
Check 52 Reader Service Card 

FLAMELESS BLOW TORCH 
it is \. 2 j r ) . 
iin Advaneed models of Dymo 


| FOR QUICK HEAT 
v to] O00 F. 


ideal for shrinking heat shrinkable irradiated 
polyolefin tubing and sleeving. 
For application requiring quick concentrated heat 
blast up to 1000°F, without flame. Soften, form, 
mold and patch plastics, etc. Temperature varied 
61 by air intake adjustment. 110-230 V. AC-DC motor. 
I/ i wire plug. All 110 V. models equipped with 
ada for 2-prong receptacle. 8 ft. heavy duty 
. Intermittent duty. Other models available 
with lower temp. ranges. Most of the as 


ry ° ® : 
lapewriter® are here now! 
Professional raised-letter labels made on- 
the-spot for every type of application. Solve 
identification problems with industry’s most versatile 
labeling system. Three all new DYMO Tapewriters 
are now available... Model M-11 for making metal 
labels, Models M-22 and M-33 for self-sticking plastic 
labels. Tapes available in 10 coding colors. An entirely 


535 


in industry use MASTER HEAT BL RS in ° i 
laboratories or in production. new line of two-color tapes...plus a revolutionary 
Model HG 501 — 500°F. _— : i j 
Qherns aemn contrasting aluminum tape! 


Tapewriters start at $39.50. Ask your distributor or 


Al R H EATER BLOW ER write for sample and literature today. 


RS 7 Dymo Industries, Inc. / Dept. EPM-11 /2950 7th St. / Berkeley, Calif. 
°F. For accelerating drying proc- 
mn or for localized heating. B.T.U. 
the y Pag velocity 2000 FPM. 110-230 
models only. 3 wire pive. All 110 V. 
p wi dapt ir 
vi o. seceptacte. : ft, heavy du 
I. wous duty. ja. x 
long discharge nozzie. 
Model AH 501—S00°F.—115 V.—$55.35 
(Others $52.25 to $83.25) 








Wri . 
rite today to Dept. 171-K (TAPE SHOWN ACTUAL SIZED 


IDENTIFICATION SYSTEM 
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VOLTAGE/CURRENT REGULATED POWER SUPPLY [Kepco, Inc. 


Transistorized—For Bench Or Systems Use 


—ecsoe ko Small size, 4%” h x 8542” w x 5%” d, noise less than 0.5 mv rms; output im. 
” ani sate Model ABC 30-0.3M power supply for (one pedance is less than 0.05 ohm, dc to 1 ke, 
eee } or two-abreast) rack mounting or chassis and less than 0.5 ohm, 1 ke to 100 ke: 


mounting as a self-contained module has recovery time 50 usec; ambient operating 

an output of 0 to 30 vde at 0 to 300 ma. temperature range —20°C to 50°C; temp. 
Line regulation is 0.05% for 105-125 vac erature coefficient 0.05% /°C. 

line change at any output voltage within 

the specified range. Load regulation is price: $119.00; $99.00 (less meter). AVAILABILITY, 

0.05% or 3 mv, whichever is greater. Contact Sales omces, —_s wre: Kepco, Ine, 
Other electrical specifications are: sta- 131-38 Sanford Ave., Dept EP, Flushing 52, N. y, 

bility less than 0.05% or 6 mv, whichever pr PRODUCTS: See com pp. 1164-1187" Ed.) 

is greater, over a period of 8 hr at con- 

stant ambient temperature; ripple and Check 198 Reader Service Card 11/6} 








A-C/D-C STATIC CONVERTERS [Va70, Inc., Electrokinetics Div.] 
Have Magnetic Amplifier Regulation 


Completely sealed in an epoxy encap- The unit’s transient response is con- 
sulation with an aluminum outer housing, trolled primarily by the diode, which 
Power-Bloec modules are manufactured in clamps the output voltage during load 
over 40 standard ratings, from 1 v at 10 transients. 
amp to 30 v at 0.8 amp. 

The d-c output voltage of the full-wave 
rectifier, choke filter module is developed PRICE: $150.00-$295.00. AVAILABILITY: Contact 
across a diode which forms a sensing cir- — ee ee eee a ee 
cuit for a magnetic amplifier controlling ¢'CS: SV. ® copay et ag Boggart 
the output of the bridge rectifier network. wy sa; Gua cannuetin xd pee . oo 
This feedback loop stabilizes the voltage j , : 
across the diode for a low static and 

. dynamic output impedance. Check 199 Reader Service Card 11/61 





ELECTROSTATIC GENERATORS [SAMES (Societe Anonyme de Machines Electrostatiques) | 
Infinitely Variable Voltages To 600 Kv DC At 4 Ma 


r 


Weighing less than 2,400 pounds each, peak; full-load voltage drop is less than 
these two generators are packaged in 10 kv; and regulation is less than 0.5% for 
three modules so the control and low- a 5% line change. 
voltage sections may be remotely located Applications include nuclear physics, 
from the high-voltage section. Input volt- electron microscopy, cable and insulation 
age for each model is 220/380 volts, three- testing, mineral separation, condenser 
phase, 60-cps standard 50-cps optional. bank charging and electrostatic precipi- 

Model AKS600-4 can be switched to pro- tation. 
vide either medium or high-stability out- 
put. Ripple is 0.01%; full-load voltage price % AVAILABILITY: Contact Mfr below. MFR 
drop never exceeds 500 volts; regulation SAMES, 30 Broad St., Dept EP, New York 4, N. ¥. 
is less than 0.1% for a 5% line change. 

Jj Model AK600-4 holds ripple to +1% Check 200 Reader Service Card 11/61 





PORTABLE PRIME POWER SOURCE [Consolidated Diesel Electric Corp., Power Equipment Div.] 
Any Combination Of Standard Voltages To 7.5 Kw 


r 


Powered by a light-weight air-cooled three-wire. The 60-cps output is three 
diesel engine, generator Model 2012-AS phase, four-wire. 
delivers 28.5 vde; 120 vac, 400 cps and The control panel includes: an output 
120/208 vac, 60 cps for electronic equip- multimeter for each voltage; meter selet- 
ment. tor switches, transformers and_ shunts; 
The engine-generator and control panel voltage regulator and engine controls. 
unit weighs 1,100 pounds and measures 
49” in length, 31” in width and 36” in PRICE: $10,000.00 — $12,000.00. AVAILABILITY: 9 
height. It can deliver 4 kw dc, 6 kw of 400 days. MFR: Consoidated Diesel Electric 
cps, 6 kw of 60 eps, or any combination ee th $00 Cansl St. Sage 
of the standard voltages, not exceeding 2261; for nearest rep see eem p. 1686 (1961-62 Ed) 
a total of 7.5 kw. | 
The 400-cps a-c output is three-phase, Check 201 Reader Service Card 11/61 | 
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TRANSISTORS 
COMPUTERS 

SPACE TECHNOLOGY 
MATHEMATICS 
PHYSICS 

AUDIO & HIGH FIDELITY 
INDUSTRIAL MANAGEMENT 


» 
ee 


JOHN F. RIDER PUBLISHER, INC. 116 W. 14th ST. ALY. 11, NY 


DESCRIBES MORE 


THAN 250 TITLES 


design, research 

and production 

‘tools’ that every 
engineer must have! 


Here are just a few of the Rider titles most in 
demand by engineers coast to coast. 

DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGITAL 

COMPUTERS. Abraham Pressman, M.S. (cloth, $9.95) 


ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES 
& THEIR USES (2nd ed. revised & enlarged), F. 
Rider & S. Uslan. (cloth, $27.00) 


BASICS OF DIGITAL COMPUTERS, John S. Murphy. 
(3 vols., soft cover, $8.40; cloth, $9.50) 


wr OF ANALOG COMPUTERS, Thos. D. Truitt & 
A. E. Rogers. (cloth, $12.50) 


amen TRANSISTOR SUBSTITUTION 
GUIDEBOOK (direct substitutions only) Keats A. 
Pullen, Jr., Eng. D. ($1.50) 


VIDEO TAPE RECORDING, Julian Bernstein. 
(cloth, $8.95) 


UNDERSTANDING MICROWAVES (abridged reprint) 
-J. Young, Ph.D. ($3.50) 


BASICS OF MISSILE GUIDANCE & SPACE TECH- 
NIQUES, M. Hobbs, P. E 


(2 vols. , soft cover, $7.80; cloth, $9.00) 


CONDUCTANCE DESIGN OF ACTIVE CIRCUITS, Keats 
A. Pullen, Jr., Eng (cloth, $9.95) 


CONDUCTANCE CURVE DESIGN MANUAL, Keats A. 
Pullen, Jr., Eng. D. (stiff cover, $4.25) 


MAGNETIC AMPLIFIERS, Principles and Applications, 
Paul Mali. 9° 45) 
BASIC CARRIER TELEPHONY, David Talley, E. 
(soft cover, $4.25; cloth, $5. 75) 
NEW 
MAGNETRONS by Dr. K. Hinkel. 
(hard cover, $3.25) 


salves, OF BISTABLE MULTIVIBRATOR OPERATION 
P. A. Neeteson. (hard cover, $2.90) 


Today, write for FREE 1961 Catalog, Dept EP11 


SSP YOHN F. RIDER PUBLISHER, INC. 


; 116 West 14th Street New York 11 6. ¥. 
Py A division of Hayd The gC ale 
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MINIATURE 
ELECTRO-MAGNETIC 


ig’, CLUTCHES. 
BRAKES § 


«4, 


FOR 

a EVERY 

- PRECISION 
* CONTROL 


INDUSTRIAL USES 


FOR MILITARY, COMMERCIAL, 


Dynamic Instrument makes only clutches and brakes; thus it can offer the largest 
standard line, the most advanced new-design experience, and a highly reliable 


product ... proven in the field by major companies to meet all Mil specs* 
Dynamic’s magnetic clutches and brakes are performance-packed precision minia- 
tures that are doing numerous vital jobs such as shaft synchronization, rapid cycling, 
precise positioning, speed control, and rapid starting/stopping m Write for full 


information. *Certified test reports on request. 


INSTRUMENT CORP. 190 Michael Drive, Syosset, L.1., N.Y. 


MANUFACTURERS OF PRECISION INSTRUMENT COMPONENTS THAT HAVE NO COUNTERPART AT ANY PRICE 
Check 39 Reader Service Card 
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WELDING POWER SUPPLY [Raytheon Co., Commercial Apparatus & Systems Div.] 


New Products of the Month 


Incorporates Watt-Second Meter For Accurate Set-Ups 


————~ 





D-C POWER SOURCE 


For Communications Equipment 





Weldpower Model 225B power supply 
stores and releases precise welding energy 
of 20 to 225 watt-seconds permitting 50 
to 120 spot-welds per minute. It is said to 
operate on a fraction of the power re- 
quired by most a-c welders. It stores and 
discharges the same amount of power for 
each weld, regardless of normal line volt- 
age fluctuations. 

By accumulating energy within 0.5 to 
1.0 sec after each weld and then discharg- 
ing it in a pulse of a few millisec, the 
supply tends to eliminate burning or oxi- 


[H. O. Boehme, Inc.] 


Through a front panel switching system 
Model 10-C power supply provides a con- 
stant 115 vde output at load currents up to 
3 amp. 

The unit accepts input voltage sources 
of 115 +10 v and 230 +20 v, single phase, 
25 to 60 eps. 

This supply produces a d-c voltage with 
low a-c ripple and consists of the following 
components: a power transformer; a full 
wave bridge rectifier assembly, consisting 
of four silicon rectifiers; a swinging choke; 
a 1,000 uf capacitor; two bleeder resistors. 


FLOATING D-C/D-C CONVERTER [United ElectroDynamics, Inc.] 
One-Cubic-Inch Unit Has 70% Efficiency 


? 





Isolated power supply Model PC-34 con- 
verts grounded 28 vde to fully floating 
and filtered +12 v, + 9 v de, with more 
than 70% efficiency at 1.5 watts. 

Capacitance coupling of the output to 
ground is less than 30 pf. Unbalanced volt- 
age coupling to the secondary common is 
less than 300 uv p-p per kilohm to ground 
at a nominal frequency of 6.4 ke. This is 
analogous to common mode rejection of 
100 db. 

A basic 28-v inverter module supplies 
square waves to a transformer in the iso- 


CONSTANT VOLTAGE AND/OR CURRENT POWER SUPPLY 


Features Automatic Electronic Changeover 








For forming and aging electrolytic 
capacitors, this power supply can operate 
at either constant voltage with adjustable 
current limiting or constant current with 
adjustable voltage limiting. 

While operating with constant voltage, 
Model CVC-300-6 has an output range of 2 
to 300 v and 0 to 6 amp. Its regulation for 
both line and load is +0.1%. 

At constant current, the output range is 
0 to 300 v and 0.3 to 6 amp. Line regulation 
and load regulation are +0.1%. 

Input voltage is 230 v single phase, 60 
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dation of electrode tips and workpiegs 
while welding metals of high electric, 
and thermal conductivity. 

A separately mounted transformer 
provided; its primary and secondary ey 
be connected for parallel or series ope. 
ation. 





PRICE: $1,244.00. AVAILABILITY: From stock. MFR 
Raytheon Co., Commercial Apparatus & § 
Div., 225 Crescent St., Dept EP, Waltham 54, Mas: 
SALES OFFICES: See eem p. 1823 (1961-62 £4) 
OTHER PRODUCTS: See eem p. 1546 


Check 202 Reader Service Card 11/6} 


Each silicon rectifier is mounted on its 
own individual copper cooling fin. 

The device is suitable as a power soure 
for fractional hp d-c motors and tap 
pullers. 

Maximum overall dimensions are 9%" h 
by 73%” w by 18” d. The supply weighs 
50 pounds. 


PRICE: $435.00. AVAILABILITY: 90 days. MFR: H. 0. 
Boehme, Inc., 915 Broadway, Dept EP, New York 10, 
N. Y. SALES MGR: J. H. Ringhoff, SP 7-2208; for 
nearest rep see eem p. 1665 (1961-62 Ed.) 


Check 203 Reader Service Card 11/61 


lator modules. A single inverter drives 
up to four isolators, depending on the 
loads. 
Inputs from 12 to 40 vde are available 
and other outputs are also available. 
These 1-cubic-inch modules operate over 
an ambient temperature range from 
—40°C to 125°C. 
PRICE: Contact Sales Offices below. AVAILABILITY: 
Stock to 3 wks. MFR: United ElectroDynamics, 


Inc., 200 Allendale Rd., Dept EP, Pasadena, Calif. 
SALES OFFICES: See eem p. 1867 (1961-62 Ed.) 


Check 204 Reader Service Card 11/61 


[NJE Corporation] 


cycles and ripple rms is 2.0% or 0.2 v Ts 
(whichever is greater). , 
Either positive or negative terminals 
can be grounded to the chassis, and 
entire supply floated 500 v (peak) above 
or below chassis ground. 
The unit is designed for continuous duty. 


PRICE: $3,780.00. AVAILABILITY: Contact Sales Off; 
ces below. MFR: NJE Corp., 20 Boright Ave., Dept 
EP, Kenilworth, N. J. SALES OFFICES: See eem 
p. 1792 (1961-62 Ed.) OTHER PRODUCTS: See eem 
pp. 1207, 1221 


Check 205 Reader Service Card 11/61 
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red). Result: higher breakdown voltage for 
a given cutoff frequency . . . and greatest 
capacitance variation, 


New Philco varactor types L-4110, L-4111, and L-4112— potential inherent in germanium to produce large capac- 
industry's first germanium varactors—herald new capa- itance variation. And large capacitance variation means 
bilities for harmonic generators, parametric amplifiers, more efficient frequency conversion — the capability 
RF tuning devices, and a wide variety of all-solid state that makes the varactor ideal for harmonic generators. 
power sources. Originally designed for Philco’s own all-solid state 

(Philco Germanium Microetch process, heart of the power sources, these varactors now are commercially 


new varacto 





PHILCO ANNOUNCES INDUSTRY'S 





WHISKER 
WIRE 


BULK 
:. = SEMICONDUCTOR 
SOLDER 


BACK 
CONTACT CONTACT 
SOLDER 
ALLOY 
i JUNCTION 













ULTRA-THIN 
BASE WIDTH 





STUD 


Philco Germanium Microetch construction 
creates an ultra-thin base width (shown in 





r capability, combines with the low contact available for your own designs. 

























FLECTRONIC 140 - 11th Street, Oakland 7, California 
TWX-0A73.- WU-FAX - TE 4-3311 


ELECTRON 


DIMENSIONAL OUTLINE AND PHILCO GERMANIUM VARACTORS 
MECHANICAL SPECIFICATIONS a 
bp ae nd Parameters L-4110 L-4111 L-4112 
Max. Power Dissipation 0.4 watts 0.3 watts | 0.2 watts 
Breakdown voltage (minimum at 
—200 ya) 80 volts | 40 volts 20 volts 
Junction capacitance (at 100 kc and 
: . ' z 
mm" + 020" iene varactor biased at 4 V,) 1.0-2.0 pf 0.35-0.7 pf 0.17-0.35 pf 
Series resistance (typical; measured 
at 2 Gc and varactor biased at '4V,) 5 ohms | 6 ohms 7 ohms 
t Cutoff frequency (minimum; calcu- 
180" lated at 4 Vp) 25 Ge 60 Ge 100 Gc 
190" 
~ l Lead inductance (typical; measured 
at 2 Gc) 0.4 nhy 0.4 nhy 0.4 nhy 
ri -——— 
083” + 001" Cartridge capacitance (typical; mea- 































































These interesting new microwave items 
are available off the shelf at ELMAR 


QUANTITIES TO 999 AT O.E.M. PRICES 
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Transistorized — Silent Operation 
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D-C TO A-C SINE-WAVE INVERTERS [Kaytheon Co., 


HIGH-VACUUM BELL-JAR EVAPORATOR 


Permits View Of Work And Instruments From Single Position 


VOLTAGE-TO-FREQUENCY CONVERTERS | Pioneer Magnetics Inc.] 
Weight Under 12 Ouness - —_ ~ 2%6” x 26" x 


314" 


Containing no moving parts or vacuum 
tubes, the Falcon-Magaverter line of volt- 
age-to-frequency converters convert 0-5, 
0-10, 0-100, and 0-1,000 vde into a pulse 
or square-wave output. Output frequency 
varies linearily with the d-c input signal 
from approximately 0 cps to the preset 
full-scale frequency. 


Four standard models give full-scale 


output frequencies of 500 to 4,000 cps. 


Each unit has an attenuator for +20% 


adjustment of the full-scale frequency. 


Standard units offer linearity and accu- 


SOLID-STATE POWER CONVERTER [7 he Hoover Co. Electronics Div. 


Efficiency Greater Than 75% — 0.1 VDC Input Units Available 


With an efficiency of greater than 75%, 
this power converter is designed for bat- 
tery-charging applications in conjunction 
with thermoelectric generators, fuel cells, 
or low voltage batteries. 

Model DPC-113 has an input of 1.5 vde 
(10 watts) and an output of 15 vde; 
available on special order are units with 
other input and output amplitudes, some 
with inputs as low as 0.1 vde and either 
a-c or d-c outputs. 

An increase in efficiency is obtained with 
an increase in input voltage amplitude; 


Six QIS 60-cycle models and six DQIS 
400-cycle models comprise this line of 
miniature 115-volt a-c to d-c sine-wave 
inverters. 

Operating from 12 or 28-vdc inputs, the 
units’ outputs, obtained from class B am- 
plifiers, are 20, 40, or 60 watts. 

These power supplies are free of radio- 
frequency noise and are practically devoid 
of audio noise. 

Line voltage regulation is +1% and 
load regulation is +3%; frequency regu- 
lation line and load combined is +0.5% 


Model VSC-20 bell-jar thin-film coating 
ae is contained in a 32-inch desk con- 
sole. 

This 18-inch diameter unit is oper- 
ated by an electric hoist which raises and 
lowers the jar and its steel safety shield. 

The vacuum pumping system employs a 
power-operated main valve that seats 
directly on the baseplate minimizing the 
system volume exposed to the atmosphere 
during batch cycling. 

The entire unit exhausts to 20 x 10-5 mm 
in 30 minutes. 


{Vacuum Specialties, Inc. 





eem File System| Sec 
comer 4000 


racies of 1%. Red Line units are available 
with 0.1% linearity and 50ppm/°C temper. 
ature sensitivity. 

Standard operating temperature range 
is from —50°C to 50°C; special units are 
available for operation to 80°C. 


PRICE: $250.00 to $350.00. AVAILABILITY: 30 to @ 
days. MFR: Pioneer Magnetics Inc., 850 Pico Bivd,, 
Dept EP, Santa Monica, Calif. SALES MGR: S| 
Gindoff, EX 9-9292; for nearest rep see eem p. 181] 
(1961-62 Ed.) 


Check 206 Reader Service Card 11/6] 


with 6-v input, the efficiency is over 90% 
The device is non-dissipative, and will 
not discharge the battery when the charg- 
ing source is disconnected or inoperative. 
Weighing 1% lb, the converter is 3” h, 
21%46” w, and 2%” 


PRICE: $60.00 to $100.00. AVAILABILITY: 6 ie 8 wks. 
MFR: The Hoover Co., Electronics Div., P. 0. Box 
181, Dept EP, Baltimore 3, Md. SALES MGR: A. J. 
W. 'No vak, cL 2-4000; for nearest rep see eem p. 
1749 (1961-62 Ed.) 


Check 207 Reader Service Card 11/61 


Sorensen Products| 


Typical efficiency at full load is 48%. 
Supplies can be rack mounted and their 
net weights range from 2% to 8 pounds. 
Beside vibrator-supply replacement; 
other application areas include tape 
motors, small magnetic amplifiers and 
gyros. 
PRICE: $190.00 to $200.00. AVAILABILITY: From 
stock. MFR: Raytheon Co., Sorensen Products 
Dept EP, South Norwalk Conn. SALES OFFICES: 


n 
See eem p. 1823 (1961- 62° Ed.) OTHER PRODUCTS: 
See eem p. 1546 


Check 208 Reader Service Card 11/61 
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Applications include laboratory use and 
small parts production coating in the elec- 
tronics, optics, infrared, and semiconduc- 
tor fields. f 

The chamber is capable of simulating 
altitudes up to 120 miles for environmen- 
tal testing. 


PRICE: $4,500.00. AVAILABILITY: 6 to 8 wks. 
MFR: Vacuum Specialties, Inc, 34 Linden St, 
Dept EP, Somerville, Massachusetts. SALES MGR: 
Sd Durant, MO 6- 5450; for nearest rep see 

p. 1870 (1961-62 Ed.) 


Check 209 Reader Service Card 11/61 
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- Temperatures. 


Fast Delivery thru your 





solderless terminals and connectors 


OVER 800 TYPES AND SIZES FOR EVERY 
INDUSTRIAL WIRING APPLICATION 


e Including Mil Spec., Heavy Duty, High 


e Wire Ranges: No. 22 thru No. 2 A.W.G. 


| WALDOM 


ELECTRONICS INC. 
4645 West 53rd Street, Chicago 32, Illinois 


— 
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NING! 


worn 1 


NEEDED! 


This lamp signals 
the need for its own replacement! 


The failure of a signal or indicator lamp can be serious—even tragic. 
Because of their complete reliability Chicago Miniature Lamps 
have earned widespread preference for use as signal lamps in 
vital military and industrial applications. 





Now, however, Chicago Miniature’s lamp engineers have taken 
another step to insure reliable performance. They have designed 
a double filament lamp in which one filament serves as the principal 
light source; —the second is long lived! When the first filament 
burns out, the second continues to operate, performing its function 
as a signal lamp, but with reduced candlepower,—a warning that 
replacement is necessary. 

This is just one more example of Chicago Miniature’s many con- 
tributions to product reliability. For more complete information 
write for data on double filament lamps,— now available in several 
styles and sizes. 


Write for Bulletin 1105— Miniature Lamp Data Book 


CHICAGO MINIATURE LAMP WORKS 






Check §3 Reader Service Card 
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1520 No. Ogden Ave. « Chicago 10, Ill. 
Where reliability is established and the difficult is welcome! 


Calibrated Current Source 
- for testing ELECTROMETERS! 











Gyra CS-51 Current Source... 


offers a convenient method of verifying ELECTROMETER 
calibration .. . essential for accurate Gas Chromatog- 
raphy and other applications of ELECTROMETERS! Pro- 
vides 70 accurately calibrated increments of current 
between | yzya and 10 wa for checking the electrometer 
input tube sensitivity, (which may have been overload- 
ed with resultant loss of emission on a preceding ap- 
plication) thermal drift and other causes of calibration 
deviations. Current is derived from self-contained 
mercury cells. Write for Gyra CS-51 Bulletin No. 700. 





Other products of Gyra Electronics Corporation 
are Electrometers, and stabilized power supplies 
for laboratory research. 


Gyra ELECTRONICS CORPORATION 


Phone: Fleetwood 4-4644 
LaGrange, Illinois 








P.O. Box 184-EI 
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New Products oi 


the Month 


SOLID DIE DOUBLE STROKE COLD HEADER [REM Sales, Inc.] 
Variable Speed Drive Allows Adjustment While Operating 





SEMICONDUCTOR POLISHING MACHINES 





Model “OO” solid die double stroke cold 
headers feature adjustable fly wheel speed 
by turning a dial. This speed is adjustable 
between 150 and 300 rpm, thus permitting 


changes after a job is set up. 


With a wire diameter capacity from 
0.012” to 0.070”, this unit was developed 
for the manufacture of tiny components 
such as electrical contacts, optical screw 
blanks and miniature rivet forms. A spe- 
cial die block and mechanism included 
with the machine allows hollowing of soft 


materials. 


Provide 0.5 Micron Mirror Finish, Parallelism To 0.000005” 


| 





Two precision planetary polishing ma- 
chines for semiconductor processing, pro- 
vide a mirror finish in the order of 0.5 
micron. They are said to produce a degree 
of flatness and parallelism never before 
attainable. Machines will produce a mirror- 
like finish on one face of very thin 


semiconductor wafers, and will polish both 
faces of heavier slices simultaneously. 


Model PPM-2875B features a wide 2%” 
track with a capacity of 10 carriers, each 
4 with a capacity of from six %” to one 1%” 


MULTI-POLE RELAYS [ard Leonard Electric Co.] 


For A-C And D-C Circuits 


ey: 
oe 


Available in 2, 3 or 4pdt versions, the 
Nyline standard open type relays have 
molded phenolic insulating bases and screw 
terminals for front connection. All units 
can be equipped with coils for operation 
to 230 vac and 115 vdc. Self-aligning, the 
silver-to-silver contacts are rated at 10 
amp non-inductive, 250 volts. The 4-pole 
relay measures 2%” x 3%” x 1°%o” high. 

A nylon contact finger support insures 
full electrical spacings and simplifies con- 


tact replacement. Flexible silicone in- ' 


SUBMINIATURE ROTARY RELAY [Couch Ordnance, Inc.] 


For Military Use Under Extreme Environmental Conditions 


r 
| 5. 
| 
} . 
j 

; ' 


Page 60, 


Type 4D relay is a hermetically sealed 
4pdt d-c unit with a balanced armature 
rotary motor. The contacts are capable of 
switching both high and low power levels 
interchangeably. 

Environmental features include: ambient 
temperature, —65°C to 125°C; vibration, 
10 to 3,000 eps; acceleration, 50 g’s; 
mechanical shock, 500 g’s; electrical shock, 
100 g’s for 11 msec. Insulation resistance 
is 1,000 megohms; dielectric strength is 
1,000 v rms. 

At 25°C the d-c coil pull-in power is 0.5 


[ Dallons Laboratories, 


eem File System § 
inctronic einer: sant EGG 


The cold header is built into a desk-typ 
cabinet base having tool storage drawer 
and work-receiving pans. The motor driye 
is housed in the cabinet, supported by 4 
metal framework. The machine is pp. 
vided with a one-shot lubricating system, 

Single-stroke model for heading balls 
up to 0.0625” finished size is available, 


PRICE: $4,590.00. AVAILABILITY: 8 wks. MFR: REy 
Sales, Inc, ”.0. Box 41, Dept EP, West Hartford 
Conn. SALES MGR: R. E. Morris, AD 3-3663 ; 


Check 300 Reader Service Card 11/6} 


Inc.] 


slices. Model PPM-1875B has a 1%” track 
and will hold 17 carriers, each with a capa- 
city from three 4%” slices to one 1” slice, 

A master control panel contains all con- 
trols for the variable speed motor, slurry 
mixer, and coolant pump. 


PRICE: $3,000.00. AVAILABILITY: From stock. MFR: 
Dallons Laboratories, Inc., 5066 Santa Monica Bivd., 
Dept EP, Los Angeles 29, Calif. SALES MGR: J. T. 
Cataldo, NO 4-1951; for nearest rep see eem p. 1692 
(1961-62 Ed.) 


Check 301 Reader Service Card 11/61 
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sulated leads make connection between 
leaf spring contact fingers and terminals. 

Relays equipped with plug-in receptacles 
require additional pin-plug type base as- 
semblies. Plug-in mounting is available on 
2- or 3-pole versions. 


PRICE: $21.20 list (4pdt). AVAILABILITY: From 
stock. MFR: Ward Leonard Electric Co., 85 South 
St., Dept EP, Mt. Vernon, N. Y. SALES OFFICES: 
See eem p. 1877 (1961-62 Ed.) OTHER PRODUCTS: 
See eem p. 1369 


Check 302 Reader Service Card 11/61 


watt. Duty cycle is continuous. Contact 
arrangement is 4 form C. Contact resist- 
ance is 0.02 ohm max (100 mv at 5 amp 
de) and the resistive load rating is 5 amp 
at 30 vde. The unit weighs 3.2 oz and is 
1340” in diameter by 144” high. 


PRICE: $25.00 approx (1-24). AVAILABILITY: 6-10 
wks. MFR: Couch Ordnance, Inc., 3 Arlington St, 
Dept EP, North Quincy 71, Mass. SALES MGR: 
B. Gray, CY 8-4147; for nearest rep see eem p. 1689 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 1273 


Check 303 Reader Service Card 11/61 
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ELECTRONIC 
B} PRODUCTS 
stands alone. It is the only 


electronic magazine serv- 





TS 


ve ing the industry that specializes in NEW 


: PRODUCT data exclusively — the build- 
cs . a 

nq ing block of the electronics industry. 
lls Some publications restrict new product 


information to a column or so; others 





: limit it to a department. ELECTRONIC 
PRODUCTS devotes its complete edito- 

61 rial to new products and their applica- } 
tions . . . the most dynamic requirement 
of electronic engineers and p.a.’s. " 


Keep 
up-to-date 
on NEW PRODUCTS 
Quickly * Easily * Completely 


| ELECTRONIC PRODUCTS is the fastest-reading 
magazine in the industry. It is read from cover to 

a | cover every month by 56,000 engineers and buyers. 
| The reason: ELECTRONIC PRODUCTS does not just 

| pay lip service to new products by presenting them 
in a superficial manner. Each item is covered con- 
cisely — yet in depth (description, applications, il- 
lustration, price, availability, key to sales offices 
and the sales manager with phone number). Fur- 
ther, all new products are organized by product 





| categories for rapid review. 





... more engineers and buyers get more NEW PRODUCT news in depth 
in ELECTRONIC PRODUCTS than any other electronics publication! 








The industry's new product monthty 
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New Products of the Mont! 


DRY REED RELAY [ Magnecraft Electric Co.] 
electronic engineers master BLOG 
Contact Resistance 50 Milliohms Maximum 


~ 


T 





Bin: 


@ Fo 


} 


Fast switching, highly stable contact re- less than 1 millisecond, not including 
sistance, and long life are combined in this bounce time. 
spdt reed-type relay. The unit’s dimensions are: coil 2%” 
The entire switch element of Magnereed long, %” diameter; overall length includ. 
| Class 103 is hermetically sealed into a ing leads is 3%”. 
glass capsule in an atmosphere of inert Relays for operation with 32, 23, 145 
gas. The aap contacts are actuated —_ 10, and 4.6 ma are available. : 
netically by a coil around the glass switc ‘ : ; 
capsule. This relay is adaptable to numer- From*steck MPa: Mamnetreft’ Electric Co. aan 
ous mechanical configurations. West Grand Ave., Dept EP, Chicago 51, Ill. SALES 
Preadjusted contacts are rated 10 watts MGR: John Diemel EV 4-6868; for nearest rep see 
resistive load, 1 ampere or 250 vac max. °°™ P- 1776 (1961-62 Ed.) 
Both operate time and release time are Check 304 Reader Service Card 11/6] 





see oS 


3 


| 332 


LATCHING RELAYS [Elgin National Watch Co.) 


General Purpose Units—Two Moving Parts 


Available in a variety of a-c and d-c coil Contact arrangements offered are spdt 
voltages, these electrical latch/reset, light- (1C), dpdt (2C), and 3pdt (3C). 
weight relays have latching mechanisms Dielectric strength is 500 v rms between 
with only two moving parts. Type LGA nonconnected teminals and between ter- 
has a 5 amp contact rating and type LGB minals and ground for 1 sec. 
has a 10 amp contact rating. 

Nominal operating power is 2 to 3 w for PRICE: $7.00 to $10.00 (depending on require. 
the d-c unit and 3 to 4 va for the a-c unit. rn ng AVAILABILITY: From stock. MFR: Elec. 
_Other specifications include: mechanical Naomi ce best EP, Btn toe SaiaS ee 
life expectancy 500,000 operations; temper- D.C. Manning, VI 9-1446; for nearest rep see eem 
ature range, when specified —55°C to 85°C. p. 1639 (1961-62 Ed.) OTHER PRODUCTS: See eem 

The relays’ dimensions are 3.03” 1, » 1476 
1.59” w and 1.88” h. Weight is 5 oz max. Check 305 Reader Service Card 11/61 








FREQUENCY METER RELAY [Anadex Instruments, Inc.| 


For Use With Flowmeters, Tachometers And Radiation Detectors 


et | Used for preselecting frequencies to ac- range from 50 ke down to 50 eps. 
tuate external controls, this frequency The meter relay has an input sensitivity 
meter relay combines in one package a of 10 mv rms and an accuracy of 1%. 
frequency converter and a meter relay. Standard meter sizes are 2%” wide, 

The instrument is available in two types. 3%” wide and 4%” wide. ‘ 
One is a continuous we type bag 
the meter continues to read past the set : 
point to full scale. The other model is a SWIC ,ftom, S125 00,02, AVALLABILITY: 30 de 
locking type in which the meter stops St., Dept EP, Van Nuys, Calif. SALES MGR: W. 
reading at the set point and will not reset Caldwell, TR 3-4580; for nearest rep see eem p. 
itself until the frequency signal returns to 1649 (1961-42 Ed.) 
the set point. 











i Standard full-scale frequencies available Check 306 Reader Service Card 11/61 | 
MOLDED WIREWOUND RESISTORS [Ohmite Mfg. Co.] eem File System ec, | 
electrome engumeers master | 
Meet Insulated MIL-R-26C Styles | | 
ai Three MIL-R-26C axial-lead, power re- temperature coefficient of resistance of 


sistor styles, recently established by the 0+20 ppm/°C. A standard resistance tol- 
Armed Services Electro Standards Agency erance of 3% rather than the MIL stand- 
(ASESA), are designated RW67, RW68 ard of 5%, is furnished at no extra charge. | 
and RW69. This firm’s Riteohm 88 molded, Resistors are wirewound on a ceramic 
wirewound, axial-lead resistors meet these core fitted with metal end-caps. 
MIL requirements. 

Dimensionally, the new styles are the PRICE: $0.36-$0.57 (qty of 250-499; depending on 


Ms RT wattage and resistance). AVAILABILITY: 
same as Styles RW57, RW58, RW59, but ocr wer: Onmite Mfg. 3636 Howard St. 


- . Co., 
are insulated versions. : Dept EP, Skokie, Ill. SALES OFFICES: See eem | 
Units exceed the 1 kv ac requirement p. 1801 (1961-62 Ed.) OTHER PRODUCTS: See eem | 
of the V-block dielectric strength test and P- 1342, 1343. 


also exceed MIL requirements with a Check 307 Reader Service Card 11/61 | 
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THUMBWHEEL SWITCHES 
4 4 pears tea Applications. 


@ Available with internal lighting MIL-L-25467A. 








~ Permanent ly %” 4 Removable wafer type, Series TSD-R. For con- 
panel sahenggheotogse: oc fal tinuous operation applications where in- 


terruptions must be held to an absolute 
available in muiti-deck series TM. enialemeen. 









Permanent wafer type, Series TSB-P. Available 
in 8, 10, 12 of 16 positions, up to 36 
switches per assembly. 


CHICAGO TU ros te 
yh Sadie a 4 _. D pps DI v ISION 


Phone: WEllington 55-4600 
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12 sizes carried 
in stock. Other sizes 
made to order. 





™ These hardened steel parts 
* may be driven or inserted in 
predrilled holes. Wire and in- 
sulation protected by smooth 
nickel plated finish. 





Samples and prices will be 
supplied upon request. 


JOHN HASSALL, INC. 


Cantiague Road 
Westbury, Long Island, N. Y. 


pelt 


RIVETS NAILS SCREWS COLD HEADED SPECIALTIES 
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Allison Transistorized 
Noise Sources with 
Uniform Spectral Density 
—5 cps to 30 keps 


Here’s the ideal noise source for shaker tables, high-level 
environmental acoustic testing, and other applications re- 
quiring a uniform output of a random (white) noise. 
Allison Noise Sources are all solid state devices. They are 
non-microphonic and can be used in areas of high am- 
bient noise and vibration. The Allison 650 is a small, 
lightweight portable instrument, battery or AC powered, 
from $265.00 up; the Allison 655 is a miniature, welded 
”, $36.00 in 100 


lots. Write today for spectrum curves, complete specifi- 


and incapsulated unit, 1” x 1%4” x 1% 


cations, and prices. 


OCTAVE ANALYSIS 
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FREE LITERATURE! Clip coupon, attach 
to company letterhead, and mail today 
for literature on noise sources, 


rca eee nes 
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Allison 


Laboratories, inc. 
41908 OCEAN AVENUE, LA HABRA, CALIFORNIA 
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Check 10 Reader Service Card 
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= DESIGNED TO MEET RIGID INDUSTRIAL 
AND MILITARY APPLICATIONS 


™ MOLDED PLUG BODY 


= BERYLLIUM COPPER SPRING 
HEAT TREATED 


= RELIABLE SOLDER BONDED 
CONNECTIONS 


oe DOUBLE PLUG pane 


ALLIGATOR CLIPS 





| 








UG88C /U MALE BNC 


—_ a 
PHONE TIPS 
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PL259 
ale —_— 
I. ce 
MINIGATOR CLIPS 
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MODEL HB EXTENSION-STACKING 
SEND FOR FREE GENERAL CAT. 6-61 


REFER TO 1961-62 EEM 





1500 East Ninth Street, Pomona, California 
Check 12 Reader Service Card 
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NEW PRODUCT 





LITERATURE 


DATA FILE Sec. 1400 


A technical data file for radio- 
frequency designers contains nine 
data sheets of general information 
and technical data on electronic 
weatherstrip, combo strip, com- 
pressed r-f gaskets, combination 
gaskets, metalastic gaskets, knitted 
mesh, and special r-f strip. Metex 
Electronics Corp., 50 Walnut Ave., 
Dept EP, Clark, N. J. 

Check 215 Reader Service Card 


MICA CAPACITORS Sec. 1500 

Described in 18-page bulletin 
318.2 are 90 variations of resin- 
sealed button-mica capacitors. The 
capacitors’ design features make 
them useful for vhf and uhf appli- 
cations in the temperature range 
of —55°C to 85°C. Erie Resistor 
Corp., 644 West 12th St., Dept EP, 
Erie, Penna. 

Check 21§ Reader Service Card 


DUAL-DIELECTRIC 

CAPACITORS Sec. 1500 

Engineering bulletin 2004A gives 
current dimensions and perform- 
ance characteristics for capaci- 
tors combining polyester film, Kraft 
paper and a solid impregnant. Type 
220P Orange Drop capacitors util- 
ize the Difilm system of dielectrics. 
Sprague Electric Co., Dept EP, 
North Adams, Mass. 

Check 21] Reader Service Card 


DIGITAL SHAFT-ANGLE 

ENCODERS Sec. 2000 

An eight-page catalog contains 
specifications and technical descrip- 
tions of linear and sine-cosine 
precision optical encoders for con- 
verting angular position informa- 
tion into binary code. Also included 
are encoder principles of operation, 
applications, packaging features, 
and relationship between disc 
coding and degree of accuracy. 
Auxiliary test sets and power sup- 
plies are described. Computer Con- 
trol Co., Inc., 983 Concord St., Dept 
EP, Framingham, Mass. 

Check 218 Reader Service Card 





SHAFT POSITION 
ENCODERS Sec. 2000 
Electrical and mechanical specifj- 
cations for high precision shaft 
position encoders for conversion of 
angular shaft displacement into 
electrical form are available in an 
illustrated four-page bulletin. 
AR&T Electronics, Inc., Sub. of 
Baldwin Piano Co., 1101 McAlmont 
St., Dept EP, Little Rock, Ark. 
Check 219 Reader Service Card 


DIGITAL MODULES Sec. 2000 

Plug-in digital modules are de- 
scribed in a 12-page catalog. Speci- 
fications, auxiliary equipment for 
modules, magnetic core memories, 
and testers designed to supplement 
system installations are included, 
along with prices and discount 
schedules. Computer Control Com- 
pany, Inc., 983 Concord St., Dept 
EP, Framingham, Mass. 

Check 220 Reader Service Card 


DIGITAL HANDBOOK Sec. 2000 









“A 


i 








Titled ‘‘Digital Application 
Notes”, a 68-page handbook cover- 
ing applications of digial circuitry, 
includes chapters on basic logic 
design principles, graphic symbols, 
logic modules, and circuit configu- 
rations. Diagrams of the new logic 
symbols now in use as outlined by 
MIL-STD-806 (USAF) are also in- 
cluded. Interstate Electronics Corp., 
707 East Vermont Ave., Dept EP, 
Anaheim, Calif. 

Check 221 Reader Service Card 


PATCH CORDS Sec. 2100 

Patch cords suitable for use in 
computers and other electronic 
components are listed in this 60- 
page catalog. Cords are said to per- 
mit inter-connection of large num- 
bers of multiple circuits in confined 
space. Herman H. Smith, Inc., 2326 
Nostrand Ave., Dept EP, Brooklyn 
10, N.Y. 

Check 222 Reader Service Card 


(Continued on Page 75) 
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COAXIAL CABLES 


TEST LEADS 


SHIELDED 
UNSHIELDED 
TWISTED PAIR 





LOWEST PRICES q| 


 ) | 
< HIGHEST QUALITY i 


CHECK 166 READER SERVICE CARD 


SALES AND INFORMATION 
TELEPHONE 201 HUmboldt 5-5200 


TWIX NK 1237 
75-77 WINTHROP ST., NEWARK 4, NEW JERSEY 









NSHIELDED 
ST LEADS 


yiomelelomn' se) Sammi, b-15) 0 wale), | 

#18 AWG EXTRA-FLEXIBLE WIRE 

> Gear Wie lele) a emote), baa itlongle), | 
STOCKED FOR IMMEDIATE DELIVERY 




























































































































































































| FOOT LONG 3 FEET LONG 5 FEET LONG 
01101 01301 01501 
ee 
™ 03103 03303 03503 RED 
indard Alligator Clip Both Ends = $ .49 $ 67 $ .85 
“i 21121 21321 21521 BLACK 
Rh 
we. 23123 23323 23523 RED 
tiature Alligator Clip Both Ends — $ .49 $ 67 $ .85 
- 51151 51351 51551 BLACK 
“ae a No 53153 53353 53553 RED 
1 Plug Both Ends — $ .89 $1.07 $1.25 
we 31131 31331 31531 BLACK 
————— we. 33133 33333 33533 RED 
nana Plug Both Ends Taea $ .79 $ 97 $1.15 
- 81181 81381 81581 BLACK 
aK =—{——— 7 
Domes AS |. 83183 83383 83583 RED 
ade Lug Both Ends = $ .69 $ 87 $1.05 
oe 01151 01351 01551 BLACK 
—yo + 
— NO. 03153 03353 03553 RED 
andard Alligator Clip to Pin Plug hoy $ .69 $ .87 $1.05 
01131 01331 01531 BLACK 
rr 
= 03133 03333 03533 RED 
andard Alligator Clip to Banana Plug — $ .64 $ .82 $1.00 
01181 01381 01581 BLACK 
=e!" 
— 03183 03383 03583 RED 
andard Alligator Clip to Spade Lug — $ 59 $17 $ 95 
i 51131 51331 51531 BLACK 
 —————— . 
= No 53133 53333 53533 RED 
n Plug to Banana Plug A] $ .84 $1.02 $1.20 
Ni —_— > vd 805 (4 feet long) 
feter Leads—Pair Red and Black PRICE $1.19 Per Pair 














PRECISION ASSEMBLED 





a0) SS Ae ge 


HIGHEST QUALITY COMPONENTS 






Lote?» 47 .\ ta oy -\ -] 8 
SHIELDED LEADS 























































































































TIGHT TWIST ELIMINATES PICKUP 

ei hCia mei t-15)@ wale), iii a—-ii-ae \, [ei 2 
’ ADD-A-PLUG CONSTRUCTION ALLOWS STACKING 
2 #18 AWG EXTRA-FLEXIBLE WIRES 

















TWISTED PAIR 





1 FOOT LONG 3 FEET LONG 5 FEET LONG CABLE TYP} 
a een | NO. 5011501 5013501 5015501 RG-58/U 
a Shs 
BNC Male Both Ends my $2.65 $2.95 $3.25 
ie 5021502 5023502 5025502 RG-58/U 
—e oH | 
BNC Female Both Ends — $3.15 $3.45 $3.75 
—£ — | 5081508 5083502 5085502 RG-58/U 
— = — | price 
2. 
Double Plug Both Ends EACH $2.5 $2.85 $3.25 
my 5011509 5013509 5015509 LOW CAPACI 
Me PRICE 
BNC Male to Alligator Clips maaan _ _ we 
rg 5031503 5033503 5035503 RG-11 
' —e - -11/U 
— = 
UHF Male Both Ends = $1.80 $2.40 $3.00 
_ 5031509 5033509 5035509 RG-11 
NO. -11/U 
= $1.27 $1.51 $1.75 
_— mm 5011S509 50138509 50158509 LOW CAPACI 
1h , 
BNC Male to Shielded Double Plug $3.00 $3.24 $3.48 



































| FOOT LONG 3 FEET LONG 5 FEET LONG 
ry 5081T508 50837508 50857508 
| 
= $2.66 $2.98 $3.30 
= 50817509 50837509 50857509 
PRICE 
Double Plug to Alligator Clips EACH $1.72 $1.86 $2.00 






















MATERIAL 
SPECIFICATIONS 


YPE 


SPECIFICATIONS 





TEST LEAD WIRE 


#18 GAUGE—20,000 VOLT INSULATED—EXTRA FLEXIBLE—RUBBER COVERED 





rest LEAD TERMINATIONS 


HIGH VOLTAGE INSULATORS—BRASS, NICKEL PLATED METAL PARTS 





COAXIAL CABLE 


RG-58/U OR RG-11/U AS SPECIFIED 





LOW CAPACITY CABLE 


VINYL COVERED, 35 MMFD PER FOOT MAXIMUM, FULLY SHIELDED 





BNC CONNECTORS 


MALE—UG-88/U * FEMALE—UG-89/U 





WHF CONNECTORS 


MALE—PL-259 





TWISTED PAIR WIRE 





2 #18 GAUGE EXTRA FLEXIBLE, 20,000 VOLT INSULATED, IN PVC SLEEVE 





ag A ey Wale), b-) 


PARAMETER 


= 


TEST CONDITIONS 





CONTINUITY 


MEASURED WITH 1 AMP OF DC CURRENT 





INSULATION RESISTANCE 


FOR SHIELDED LEADS—LEAKAGE WITH 1000 VOLTS DC APPLIED—005 MA MAXIMUM 





DIELECTRIC STRENGTH 


FOR SHIELDED LEADS—LEAKAGE WITH 500 VRMS AT 60 CPS—1 MA MAXIMUM 





PULL TEST 





NO SEPARATION TO OCCUR WITH 5 POUND PULL BETWEEN TERMINATIONS 








WIRE & CABLE 


ANY AVAILABLE WIRE OR CABLE SUITABLE FOR THE PURPOSE MAY BE SPECIFIED ON SPECIAL ORDE 





“TERMINATIONS 


ANY AVAILABLE TERMINATIONS SUITABLE FOR THE PURPOSE MAY BE SPECIFIED ON SPECIAL ORDE 





MARKERS 


CABLE MARKERS OF PLASTIC OR METAL AVAILABLE 





SPECIAL DESIGNS 


COMPLETE DESIGNS TO YOUR REQUIREMENTS 





‘OTHER COLORS 


OTHER COLORS AVAILABLE ON SPECIAL ORDER 








CABLES & HARNESSES TO PRINT 


ANGLER IS A PRIME SOURCE FOR SPECIAL CABLES AND HARNESSES TO YOUR PRINT 





DISCOUNT 
SCHEDULE 





LIST PRICE 





LESS 10% 








WRITE FOR SPECIAL QUANTITY DISCOUNTS 








FOB 
= 


METUCHEN, NEW JERSEY 





"MINIMUM ORDER 





$4.00 TOTAL PER ORDER 





ee 


1%—10 DAYS, NET—30 DAYS TO RATED ACCOUNTS 








DATA CHANGES 


ALL DATA IN THIS CATALOG SUBJECT TO CHANGE WITHOUT NOTICE 











ANGLER INDUSTRIES, INC., SALES REPRESENTATIVES AREA CODE NOS.: (1) Ohio, W. Pa.; (2) N. N.J., Met. N.Y.; (3) Del., Wash., D.C., Md., S. NJ. E. Pa.; (4) Ala., Fla., Ga., Ky., N.C., S.C., Tenn, Wa; 


“REA CODE 1 

dward E. Bock & Associates 
1870 West 212 St 

leveland 26, Ohio 

jison 1-5212 


AREA CODE 2 
Hal Siegell 
Norbell Sales Co. 


Flushing 61, N.Y. 


211-02 Northern Bivd. Devon, Pa. 


(5) Il., Ind., lowa, Mich., Minn., Mo., Wisc.; (6) Cal., Ore., Wash. St.; (7) Up. N.Y.; (8) Can. 
AREA CODE 4 
Wolcott Associates 
P. 0. Box 1523 
Winter Park, Fla. 
Midway 7-3498 


AREA CODE 3 
Tyler Griffin Co 
32 South Fairfield Rd. 


AREA CODE 5 
Censco Inc. 

5514 W. Foster Ave. 
Chicago 30, Il! 
Avenue 2-4494 


AREA CODE 6 AREA CODE 7 
Penninsula Associates A. C. Whitten 

1345 Hancock St. Electronic Service Labs. 
P.0. Box 148 Box 32 

Redwood City, Cal. Seneca Falls, N. Y. 


AREA CODE 8 


1024 Notre Dame St. 
Lachine, Quebec, Can. 


Murray 8-4821 Melrose 7-1231 





W. Hobson Associates 7 
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STANDOFFS 


‘Ss’ SPACERS 





POSTS 


... available in a wide range 
of sizes, shapes and materials 
... a Wide selection of finishes 
at no extra cost 








SALES AND INFORMATION 
equ’, TELEPHONE 201 HUmboldt 5-5200 
TWIX NK 1237 


INDUSTRIES INC 75-77 WINTHROP ST., NEWARK 4, NEW JERSEY 


LiLkkAAAAAAAAALAAA AA hh 





L +.005 OD +.005 ID + .008 PRICE FACTOR 
LENGTH OUTSIDE INSIDE EACH 
DIAMETER DIAMETER 100 TO 299 


125 .250 
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F OD = .005 d—MINIMUM PRICE FACTO 
= BOTH ENDS —-— OUTSIDE FULL THREAD EACH 
NC-2B DIAMETER DEPTH 100 TO 238 
P-134 4-40 500 250 THRU $.25 
P-135 4-40 625 250 THRU 5 
P-140 4-40 750 250 250 25 
P-145 4-40 875 250 250 25 
P-150 4-40 1.000 250 250 25 
P-155 4-40 1.250 250 250 25 
P-160 4-40 1.500 250 250 25 
P-165 4-40 1.750 250 250 25 
P-170 4-40 2.000 250 250 30 
P-171 4-40 2.250 250 250 30 
P-175 4-40 2'500 250 250 30 
P-176 4-40 2.750 250 250 30 
P-180 4-40 3.000 250 250 30 
P-184 6-32 '500 250 THRU 5 
P-185 6-32 625 250 THRU 5 
P-190 6-32 750 250 THRU 25 
P-195 6-32 875 250 THRU 25 
P-200 6-32 1.000 250 375 25 
P-205 6-32 1.250 250 375 25 
P-210 6-32 1.500 250 375 25 
P-215 6-32 1.750 250 375 25 
P-220 6-32 2.000 250 375 30 
P-221 6-32 2.250 250 375 30 
P-225 6-32 2.500 250 375 30 
P-226 6-32 2.750 250 375 30 
P-230 6-32 3.000 250 375 30 
P-231 6-32 3.250 250 375 30 
P-235 6-32 3.500 250 375 30 
P-236 6-32 3.750 250 375 30 
P-240 6-32 4.000 250 375 30 
P-241 8-32 '500 313 THRU 25 
P-245 8-32 625 313 THRU 25 
P-250 8-32 750 313 THRU 25 
P-255 8-32 875 313 THRU 25 
P-260 8-32 1.000 313 THRU .25 
P-265 8-32 1.250 313 375 30 
P-270 8-32 1.500 313 313 30 
P-275 8-32 1.750 313 313 30 
P-280 8-32 2,000 313 313 30 | 
P-281 8-32 2.250 313 313 30 | 
P-285 8-32 2.500 313 313 30 | 
P-286 8-32 2.750 313 313 30 
P-290 8-32 3.000 313 313 3 | 
P.291 8-32 3,250 313 313 35 
P-292 8-32 3.500 313 313 35 
P-293 8-32 3.750 313 313 3 
P-294 8-32 4.000 313 313 35 
P-295 10-24 '500 375 THRU 30 
P-296 10-24 625 .375 THRU .30 
P-300 10-24 750 375 THRU 30 
P-305 10-24 875 375 THRU 30 
P.310 10-24 1.000 375 THRU 30 
P-315 10-24 1.250 375 375 30 
P-320 10-24 1.500 375 375 30 
P-325 10-24 1.750 375 375 30 
P.330 10-24 2.000 375 375 30 
P-335 10-24 2.250 375 375 30 
P-340 10-24 2.500 375 375 30 
P-345 10-24 2.750 375 375 30 
P-350 10-24 3,000 375 375 35 
P-351 10-24 3.250 375 375 3 I 
P.355 10-24 3.500 375 375 3 | 
P-356 10-24 3.750 375 375 35 
P-360 10-24 4.000 375 375 35 
























































O NER 
YPE GOVERNMENT SPECIFICATIONS COMMERCIAL SPECIFICATIONS sess 
ALUMINUM QQ-A-365a COMPOSITION 2 TEMPER T3 OR AMS 4080d 2011-13 OR 6061-T6 -, 
123: | 
RASS FEDERAL SPECIFICATION QQ-B-626 COMPOSITION 22 TEMPER| ASTM B16 TEMP. 1% HARD OR Re 
Ye HARD ASTM B135 ALLOY 3 TEMPER ANNEAL) 

ORROSION RESISTANT STEEL FEDERAL SPECIFICATION QQ-S-763 CLASS 303 AIS! 303 ANNEALED 

CONDITION A 

COLD ROLLED STEEL QQ-S-633 CLASS 2 OR QQ-S-00643 AISI C1213 OR B1113 SESS! 
ha 
i R 
13.1: 
T 
13.2: 
O V 

01 BRIGHT NICKEL PLATE QQ-N-290 TYPE V F-02 CADMIUM PLATE QQ-P-416 TYPE’ 2 CLASS A 

03 BLACK OXIDE MIL-F-495 F-05 ANODIZE DYED BLACK MIL-A-8625 TYPE I 

04 ANODIZE CLEAR MIL-A-8625 TYPE |i F-06 IRRIDITE 14-2 MIL-C-5541 = 
07 CLEAR PASSIVATE MIL-P-12011 FINISH 25.01 F-08 BLACK OXIDE MIL-P-12011 FINISH 22.05 GRADE 2 ve 
09 NONE F-10 CADMIUM PLATE QQ-P-416 TYPE II CLASS A ‘ie: 
( 
-11 BRIGHT NICKEL PLATE Q-Q-N-290 TYPE II F-12 ZINC PLATE QQ-2-235 TYPE II CLASS I 43: 











P-150 - M-O5 - F-04 (Trea COMPLETE PART NUMBER 9 



































a 145: 
MATERIAL CODE PRICE EXTRA FOR MATERIAL FINISH CODE 
' M-01 1.0 NONE F-09 
BRASS M-02 MULTIPLY BY< 2.0 NICKEL PLATE * FO] 
& M-03 1.5 CADMIUM PLATE AND IRIDITE F-02 
CHEMICAL BLACK F-03 
*@ M-04 1.0 NONE F.09 
ALUMINUM gi, M-05 MULTIPLY BY< 2.0 IRIDITE * F.06 
i; M-06 1.5 | CLEAR ANODIZE F-04 
}| BLACK ANODIZE F-05 
*@ M-07 2.0 | NONE F.09 
RROS! ‘ 
svi iiemoeae et M-08 MULTIPLY BY\ 2.5 | BLACK OXIDE F-08 
® M-09 2.5 i] PASSIVATE * F.07 
*@ M-10 1.0 NONE F-09 
COLD ROLLED STEEL g M-11 MULTIPLY BY< 1.5 CADMIUM PLATE AND IRIDITE *F.10 
y M-12 1.5 NICKEL PLATE F-11 
ZINC PLATE AND IRIDITE F-12 
— % LARGE STOCK AVAILABLE ANY LISTED FINISH 


All prices FOB Newark, New Jersey. $4.00 Minimum Order. 


Terms: 1% 10 days, net 30 days 


PRICE FACTOR ($25 X 20 X |18 $. 90 EACH 


FORMULA FOR COMPUTING FINAL PRICE— EXAMPLE: AT NO EXTRA COST 


——— 


P-150 - M-05| - F-04 - 10 PIECES 





| PRICE EXTRA FOR SMALL QUANTITY | 1-9 x 2 | 10-24 x 1.8 | 25-49 x 1.5 | 50-99 x 1.2 | 100-299 x 1 





All data subject to change without notice. For quantities larger that 299 or special sizes please write for quotation 


GLER INDUSTRIES, INC., SALES REPRESENTATIVES AREA CODE NOS.: (1) Ohio, W. Pa.; (2) N. NJ., Met. N.Y.; (3) Del., Wash., D.C., Md., S. N.J., E. Pa.; (4) Ala., Fla., Ga., Ky., N.C., S.C., Tenn., W.Va.; 
(5) Ill., Ind., lowa, Mich., Minn., Mo., Wisc.; (6) Cal., Ore., Wash. St.; (7) Up. NLY.; (8) Can. 








EA CODE 1 AREA CODE 2 AREA CODE 3 AREA CODE 4 AREA CODE 5 AREA CODE 6 AREA CODE 7 AREA CODE 8 | 

ward E. Bock & Associates Hal Siegel! Tyler Griffin Co Wolcott Associates Censco Inc Penninsula Associates A. C. Whitten W. Hobson Associates 

70 West 212 St Norbell Sales Co 32 South Fairfield Rd. P. 0. Box 1523 5514 W. Foster Ave. 1345 Hancock St. Electronic Service Labs. 1024 Notre Dame St. E 
eveland 26, Ohio 211-02 Northern Bivd. Devon, Pa. Winter Park, Fla Chicago 30, Ill P.0. Box 148 Box 326 Lachine, Quebec, Can. 

ison 1-5212 Flushing 61, N.Y. Murray 8-4821 Midway 7-3498 Avenue 2-4494 Redwood City, Cal. Seneca Falls, N. Y. Melrose 7-1231 


Emerson 9-1226 Lowell 8-8096 















NEREM TECHNICAL PROGRAM 


(Continued from Page 49) 


SESSION 12: (Continued) 


12.2: The Human as an Element in System Reliability 
J. Spiegel, The Mitre Corp., Lexington, Mass. 
123: Maintainability and Material Support Costs 
R. |. Moeller, IBM Space Guidance Center, Oswego, N. Y. 
i124: Weapons System Design and Supportability — A Function of Failure 
Prediction 
V. J. Taylor, USAF Headquarters, Washington, D. C. 


Commonwealth Armory (Marriott Hall) 
2:30-5:00 P.M. 


SESSION 13: Superpower Microwave Tubes 


Chairman: J. S. Burgess 
Rome Air Development Center, Griffis Air Force Base, N. Y. 
13.1: Linear Beam Devices 
T. D. Sege, Sperry Gyroscope Co., Great Neck, L. |., N. Y. 
13.2: The Cross-Field Approach to Microwave Super-Power 
W. C. Brown, Raytheon Company, Burlington, Mass. 


Somerset Hotel (Louis XIV Ballroom) 
2:30-5:00 P.M. 


SESSION 14: Radio Astronomy Il 


Chairman: P. Rizzi 
Microwave Technology, Inc., Waltham, Mass. 
14.1: A Broad-Band Interferometer for Studies of Discrete Radio Sources 
J. N. Douglas, Yale University Observatory, New Haven, Conn. 
14.2: Mills Cross and Related Pencil-Beam Antennas 
G. Swarup, Stanford University, Stanford, Calif. 
143: Electronically Scanned Radio Telescopes 
|. M. Faigen, Chu Associates, Harvard, Mass. 
S. J. Goldstein, Jr., Harvard College Observatory, Cambridge, Mass. 
144: The Design of Radio Astronomy Instruments 
H. G. Weiss, MIT Lincoln Laboratory, Lexington, Mass. 
145: Report on the 1000-foot Spherical Reflector Antenna 
P. Blacksmith and E. L. Bouche 
Air Force Cambridge Research Center, Hanscom Field, Bedford, Mass. 


(Continued on Page 70) 








NEW PRODUCTS! 


Insulated, non-insulated types, 
with screw or solder connec- 
tion, in steel, copper or brass. 
UNIQUE SMITH FEATURE: THE 
TEETH MESH ALL AROUND! 


STACK 
BANANA PLUG 


= No. 
eS | | 324 


T Red or black poly- 
styrene body. Can 
be stacked for mul- 

| tiple connection. 





DUAL 
BANANA PLUG 


Red or black poly- 

styrene body. Mates 

with standard dual 

No.¥ binding post, 34” 

210 centers. Polarity in- 

dicated. Can be 

stacked for multiple connec- 
tions. 








L&R ULTRASONIC 
CLEANING SOLUTIONS 
7 = = 





L&R #112 L&R #222 L&R 
Waterless Ultrasonic Waterless Ultrasonic Hydro-Sonic 
Instrument Cleaning Instrument Cleaning Cleaning Solution 
Solution (Ammoniated) Solution (Ammonia-free) Concentrate 


are specif ic! 


We'll prove it! Send us small parts you find difficult 
to clean for test cleaning in our laboratory. We will 
do the job and return the cleaned parts to you, together 
with a recommendation for the right L&R cleaning solution 
which you can use in your ultrasonic cleaning equipment. 
For over 30 years L&R has been a world leader in precision 
cleaning for the watch and instrument fields. This experience 
is at your disposal. Or write for a copy of our latest 
catalog describing L&R’s ultrasonic cleaning and rinsing 
solutions and ultrasonic cleaning equipment. 


| >) MANUFACTURING COMPANY 


577 Elm Street, Kearny, N. J. - Chicago 2, Ill. » Los Angeles 13, Calif. 











“$PEEDI-MOUNT” 
Tip JACKS 


a 





No. No. 
279 \ 299 


i 4 

d bakelite, red or blac 
— head and large wees 
types. Unusual dished ne . 
washer permits fast assembly. 











No. 
1270 


ao -—={(C 


“‘CLEAPS”’ 
For easy splice of resistor 
capacitor and other component 
leads. Wires insert in tapered 
ends of ‘‘cleap’’, soldered, for 
neat permanent connection. 


j 





Perce — » 
ae 
No. 999 
SHAFT WRENCH 
Double end offset wrench for 


volume control and toggle 
switch nuts. 


| 


large fh 
- ead 
black m 
ye ed lockwasher, ved 
and ‘pan! embed into jack 


—S— 


SLIM PHONE PLUGS 
Bakelite or Metal Barrel, avail- 
able in 2 or 3 circuit types. 
New “‘turret-center’’ design for 
easy assembly, non-shorting 
connections. 












““SPEEDI-MOUN 
TT 
ANANA JACKS 





FY. 
TELEPHONE Ad 
JACKS <. 
New tapered spring ay 
design provides & 
easy ‘‘click’’ inser- 
tion, A 
UNIQUE STEREO ig: 
PHONE JACK ai 


takes 3-circuit f*- 


stereo headphone , a 
= 


plug, automatically 
No. 268 


NEW Free Cotafog! — 








HERMAN H. 


NTT 


INCORPORATED 
2326 Nostrand Avenue, Brooklyn 10, N.Y. {| 


Phone: Cloverdale 3-7900 


Monufacturers of Electronic Components 


circuits indepen- 
dently. 
PURCHASING AGENTS 
& ENGINEERS 
¢ Detailed Spec- 
ifications 
e Data 
¢ Dimensional 
ie drawings 
ee All inthe NEW 
Smith Catalog! 
Send today for 
yours. Dept 11 


In Canada: ATLAS RADIO CORP., Ltd. Toronto 19, Ontario 
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PRINTED CIRCUIT TRIMMER POTENTIOMETERS [Spectrol Electronics Corp.] 


Humidity Proof Units Have Internal Retainer For Adjusting Screw 


eem File System) Sex 
4700 


Trimmer potentiometers type 50-4-1 and ohms. Type 60-4-1 is rated 2 watts and is 
60-4-1, %” and %” square, are fitted with available in resistances from 50 to 100k 
base pins for printed circuit applications. ohms. 

Units are humidity proof in compliance to The 25-turn units are said to meet or 
MIL-STD-202A and MIL-E-5272C. exceed all applicable military specs for 

The rectangular cross-section resistance altitude, shock, vibration, fungus, salt 
element has greater surface contact with spray, humidity,temperature cycling, sand 
the case, providing better heat dissipation. and dust. 

Dual wiper design guarantees positive PRICE: $8.10 & $7.20 (1-9) AVAILABILITY: From 
contact under all conditions of shock and stock. MFR: Spectro! Electronics Corp., 1704 S. Del 
vibration. Mar Ave., Dept EP, San Gabriel, Calif. SALES 


4 OFFICES: See eem p. 1843 (1961-62 Ed.) OTHER 
Type 50-4-1 is rated 1 watt at 50°C and PRODUCTS: See eem pp. 1348, 1349 


is available in resistances from 50 to 50 k Check 308 Reader Service Card 11/6] 





PHOTORESISTIVE POTENTIOMETER | aytheon Company] 


Diameter 0.37 Inch, Height 0.26 Inch—Weight 0.4 Ounce 
r a Sealed in a transistor case, the CK1114 drive the control circuit and similarly, the 





Raysistor is a pedestal-free analog switch signal circuit will switch or vary either 
using an incandescent bulb as the control a-c or d-c signals. 
element and a photosensitive resistor as Used as a variable resistance poten- | 
the signal element. tiometer or as a long-life switch, the con- 
The control circuit can be driven with trol circuit has a turn-on time of 18 | 
25 mw at 1 v. When illuminated by this millisec. 
power the photosensitive cell changes its PRICE: $8.75 (1-9); $7.15 (10-24); $6.00 (25-100). | 
resistance value from 3 x 108 ohms to 460 AVAILABILITY: From stock. MFR: Raytheon Co., 
ohms. Withstanding up to 60 vde across its PyoUR{siat Components Ove oe ices: ase oem | 
terminals, the signal circuit will dissipate p. 1823 (1961-62 Ed.) OTHER PRODUCTS: See eem 
up to 50 mw. pp. 766, 803, 939, 1293, 1580-1583 | 


Either a-c or d-c supplies can be used to Check 309 Reader Service Card 11/61 





ADJUSTABLE TEMPERATURE COEFFICIENT RESISTOR [Conrad-Carson Electronics, Inc.| 


as No Adjustment Under Repeated Temperature Cycling 


Hermetically-sealed Temp-A-Just re- —55°C to 150°C; power dissipation, 1 watt 
sister Model 7610 has a worm gear lead —derated linearly from 125°C to 150°C; | 
screw adjustment of temperature coeffi- resistance tolerance +5%; withstanding of 
cient over a range of +10 ppm/°C to sand, dust, salt spray, and fungus. 
+4,500 ppm/°C. | 

Standard fixed resistance values are 100, 

200, 500, 750, 1K, 1.5K, 2K, 2.5K, 3K, 3.5K, PRICE: $8.75 ea {single unit); $7.75 ea (100). AVAIL- | 
4K, 4.5K, and 5K ohms. Special resistance ABILITY: 2 ba wks. MFR: Conrad-Carson Elec- 


- ¢ ~ . tronics, Inc., P. ‘a Box 2396 Bostonia Sta., 
( values and other temperature coefficient EP, El Cajon, Calif. SALES MGR: Scott Linn, HI 2 
spectrums are available on special order. 6691; for nearest rep see eem p. 1686 (1961-62 Ed.) 


weight, 11 grams; anodized aluminum 
housing; operating temperature range, Check 310 Reader Service Card 11/61 





| 
Features include: size, 1” x 1” x 0.3”; | 
| 


CONDUCTIVE PLASTIC POTENTIOMETERS | /airchild Controls Corp.| | 


Temperature Ran e — 65°C To 150°C 
fr 5 aE S| 





Offered in a complete range of sizes from sistance range from 2,000 to 50,000 ohms 

%” to 5” diameter, the Fairite line utilizes (+10%) anda standard linearity of 0.5%. | 

a continuous bulk track of conductive, high- The power rating is 2 watts at 20°C with 

impact, heat-resistant plastic which is a —0.0003 to —0.0004 ohm/ohm/°C tem- | 

co-molded with an insulating base of the perature coefficient. 

same material. This combination provides Minimum life of the units is over 10 | 

a precision resistance element with high million cycles at 600 rpm. 

reliability under humidity conditions of PRICE: & AVAILABILITY: Eonect Sales Mer ooo | 
- /, é 71°C P airchil ntrol ark Ave 

sane a. "55 to 160°C. a EP, Hicksville lo. NY. SA és mor: T. D’Andrae, 


; - . WE 8-5600 Ext 104; for nearest rep see eem p. 1719 | 
The continuous conductive track provides (1961-62 Ed.) OTHER PRODUCTS: See eem pp. 


infinite resolution (less than 0.005°). 1329, 1505 
i ? j Some electrical features include a re- Check 311 Reader Service Card 11/61 
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at high back pressures. 





Stanley Avenue, Dayton 4, Ohio. 






GLOBE 


famel-tag INDUSTRIES, 


INC. 


NEW 3° BLOWERS... «1. 


Globe’s new 3” diameter VAX-3 vaneaxial blowers combine the 
ultimate in low weight and small size with high performance 


VAX-3-FC. Designed for 100 cfm. 
unit operates on 115 or 200 v.a.c., 400 cycle, 3-phase. Variable 
speed high altitude units available. Length is 234”; weight is 
14 oz. Servo clamp mounting. Designed for MIL specs. 

VAX-3-BD. Designed for 80 cfm. @ 1.2” H,0 back pressure, 
unit operates on 28 v.d.c., but other versions may be wound 
for up to 115 v.d.c. operation. Length is 3%”; weight is 16 oz. 
Servo clamp mounting. Designed for MIL specs. 

VAX-3-GN. Same performance as BD version. 115 v.a.c., 60 
cycles. Can operate on d.c. also. 35,” long. 

Request Bulletin VAX-3 from Globe Industries, Inc., 1784 


@ 3.5” H,0 back pressure, 


Check 74 Reader Service Card 




























PINPOINT PRECISION 


THROUGHOUT LARGE VOLUME 





















MODEL 1060B 
emperature Chamber 
Cabinet Optional 


= 


20” x 20” x 25” 
LOWER GRADIENTS: 


+1° C. over large 
portion of test volume 


RANGE: 

—100° F. to +600° F. 
CONTROL ACCURACY: 
+ 4 F. 
HEATING TIME from 70°: 
13 minutes to 350° F. 
28 minutes to 500° F. 


COOLING TIME from 70°: 


6 minutes to —65° F. 
9 minutes to —100° F. 


Call Delta representative 
or write direct 
for specifications 





3163 ADAMS AVE. SAN DIEGO 16, CALIFORNIA 


ATWATER 3-3193 «© CABLE: DELTA ¢ TWX: SD 6488-U 





Check 7§ Reader Service Card 
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NEW — microminiature 
SOLDERING 


TWEEZERS 


operates on 6 V.A.C.-D.C., does the job 
quicker, better, neater, safer and cheaper 
. .. On any small, delicate operation such 
as printed circuits, relays, tag panels, etc. 


© 600° TIP TEMPERATURE simultaneously 
heats both sides for better joint; protects 
bi-metals and semi-conductors. 


e@ COOL TO HANDLE ... high grade thermal 
insulation and elements near tips keeps 
handles cool. 


© NO OPERATOR FATIGUE . . . compact handle 
design permits positive precision work with 
minimum finger pressure; weighs only 1 oz. 


© LOW VOLTAGE OPERATION for complete 
safety and economy in power consumption. 
Eliminates possibility of shock to circuitry. 


$1495 
14 ea., including 4142’ cord. 


precision 
elle (-talale) 
instruments 


products of Oryx Electrical Laboratories Ltd, England 
we available through distributors nationally 
Protected by U. S. Patents 


NEW — miniature 
THERMAL 


WIRE 
STRIPPER 


operates on 6 V.A.C.-D.C., permits access to tight 
places and speeds production. Ideal for repair, 
modification and prototype work where bench-type 
stripper would be unsuitable. 


© LIGHT WEIGHT and COMPACT DESIGN eliminates 
operator hand fatigue. 


e@ UNIQUE TWEEZER ACTION gives operator 
complete control; pressure easily varied to 
prevent conductor damage. 


© ACCOMMODATES WIDE RANGES WIRE SIZES 
and TYPES: up to 0.125” 0.D., all medium- 
temperature insulations, thermoplastics, P.V.C., 
Nylon, rubber, etc. De-insulator operating 
temperature 480°F. 


@ QUALITY CONSTRUCTION .. . stainless steel 
blades for long life. 






















Model 


$1495 
14 ea., including 41/4’ cord. 


6-VOLT TRANSFORMER, 18 watts, 3 amps; operates on 110 VAC. 
Y’ cord and instrument clamp holder. 


$550 
Model 54203-6V ea. 


Send for catalog on complete line 


THE Gera Beer aN Y 


13804 VENTURA BOULEVARD. SHERMAN OAKS. CALIFORNIA 
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New Products 


of the 


Month 


PRECISION POTENTIOMETER [Bourns, Inc.] 


Hastie Case, Shaft Seal Provide Humidity Resistance 
1 





SILICON ZENER VOLTAGE REGULATOR DIODES [Fansteel Metallurgical Corp.] 


Offering a 20% longer resistance ele- 
ment in a case %” in dia and 1” long, 
standard 10-turn potentiometer Model 3500 
exceeds steady-state humidity require- 
ments. Units to meet cycling humidity 
requirements of MIL-STD-202B Method 
106 are available. 

Standard resistances offered cover the 
range from 500 to 125K ohms; special 
resistance values up to 250K are available. 

A mechanical life up to 2,000,000 shaft 
revolutions is claimed because of 100% 
inspection for wiper and slip-ring pick-off 


Nearly 90° Sharp Zener Response, Low Dynamic Resistance 





One watt, JEDEC Type 1N3000 series 
units range from 3-100 ma zener d-c cur- 
rents at 25°C. Typical test impedances 
range from 3.5 to 1,500 ohms under 37-1.2 
ma test currents. Junction-to-ambient 
thermal resistance is 100°C/watt ap- 
proximately. 

Ten watt, JEDEC Type 1N2900 series 
units range from 40-1320 ma zener d-c 
currents at 25°C. Typical test impedances 
range from 1.2-300 ohms under 370-12 ma 
test currents. Junction-to-ambient thermal 
resistance is approximately 5°C/watt. 


FAST-SWITCHING SILICON DIODE [heem Semiconductor Corp.] 
Conductance 1 Amp At 1 Volt, Recovery Time 10 psec 


FIVE AMPERE PULSE SCOPE TEST- 
COMPARING TURN-ON TIME OF ROD 750 
WITH STANDARD COMPUTER DIODE 


" ; — -— + 














With a 5-to-1 improvement in conduct- 
ance and a 2-to-1 improvement in recovery 
time; the RD750 silicon diode is said to be 
superior to previously available units. 

Conductance is typically 1,000 ma at one 
volt, permitting new levels of current 
switching for applications such as thin- 
film computer memories. At low current 
levels the voltage drop is 0.65 volt at 10 
ma. 

Power dissipation is 750 mw with a 
DO-7 package size. Reverse recovery time 
is typically as little as 10 nsec. 


SILICON RECTIFIERS (Mallory Semiconductor Co.] 
For Ambient Operating Temperatures To 125°C 


a 
al 
= 


Type D hermetically sealed diffused 
junction silicon rectifiers are available in 
ratings from 50 to 600 prv in seven models. 
Each model is packaged in a case 0.240” 
in diameter by 0.405” long. All units have 
a maximum allowable d-c output current 
of 500 ma at 125°C ambient and 750 ma 
at 75°C ambient. 

Maximum ratings (at 60-cps resistive 
loading) include: allowable one-cycle surge 
current, 15 amperes; peak recurrent for- 
ward current, 5 amperes; and surge cur- 
rent (4 millisec), 35 amperes. 


eem File System! Sec 
oo 


contact pressure of these wirewound units, 
Some specifications are: resolution 0,03 
to 0.01%; linearity +0.25% standard; 
power rating 2 w at 70°C; operating tem. 
perature range —65°C to 125°C. 


PRICE: Under $10.00 (av qty); 10% premium for 
cycling humidity performance. AVAILABILITY: 
From stock. MFR: Bourns, Inc., 6134 Magnolia 
Ave., Dept EP, Riverside, Calif. SALES MGR: R. C. 
Archer, OV 4- 1700; for nearest rep see com | p. 1666 
ioe ino Ed.) OTHER PRODUCTS: See eem pp. 


Check 312 Reader Service Card 11/6] 


eem File System) Sec. 
CEE 4200 


Units are available in 6.8 to 200 v ranges 
with voltage-temperature coefficients of 
—0.040 to 0.10%/°C. Maximum forward 
voltage drop is 1.5 volts at 200 ma. 

Standard production units have +20% 
tolerance, with tolerances of +10% and 

+5% also available. 


PRICE: $6.20-$18.00. AVAILABILITY: From stock. 
MFR: Fanstee! Metallurgical Corp., Rectifier-Capac- 
itor Div., 2200 Sheridan Rd., Dept EP, N. Chicago, 
ill. SALES MGR: P. Weirich, Ed 6-4900; for nearest 
rep see eem p. 1719 (1961-62 Ed.) 


Check 313 Reader Service Card 11/61 


Diode handles low, medium and high 
current switching jobs, with repetition 
rates up to 100 me and current pulses up 
to 5 amp. 


PRICE: $2.65 (100-999) AVAILABILITY: From stock. 
MFR: Rheem Semiconductor Corp., 350 Ellis St, 
Dpt EP, Mountain View, Calif. SALES OFFICES: See 
eem p. 1826 (1961-62 Ed.) 


Check 314 Reader Service Card 11/61 


Models D200, D400, and D600 feature a 
maximum allowable prv of 200, 400, and 
600 volts, respectively and a maximum 
allowable rms voltage of 140, 280, and 420 
volts, respectively. 


PRICE: $0.415-$0.655 ea in lots of 1M. AVAIL 
ABILITY: 21 days. MFR: Mallory Semiconductor 
Co., Div. P. R. Mallory & Co., Inc., Dept EP, Du- 
Quoin, tll. SALES MGR: W. Thorn, ME. 6-5353; for 
nearest rep see eem p. 1777 (1961-62 Ed.) 


Check 315 Reader Service Card 11/61 






NOVEMBER 196! 
















ms to aoe 














| 
| 
| 






Te COE 


or 
Y: 
ia 
c. 
6 
D. 














DRAKE . .. Oil — Water — Dustproof 
“TITELITE” INDICATOR LIGHTS 


Specially designed, ruggedly built 

“TITELITES” thoroughly protect 

against intrusion of Oil, Water or 
Dust into such equipment as 
Switch Gears, Motor Controls, 
Outdoor Control Panels and 
many other applications. 

Both Heavy Duty and Mini- 
ature types may be used with either neon or incan- 
descent lamps. Type No. 79 is available with either 
Candelabra Screw or Double Contact Candelabra 
Base, in three glass lens styles — Faceted or Plain Bee- 
hive for maximum side visibility; Flat, generally used 
with printed heat resistant discs 
for readout or warning purposes. 
Type No. 205 takes any Miniature 
Bayonet T3144 lamp; may be had 
with a variety of colored lenses, ss, 
plain or fluted. @) type 

Both styles are available for » NO. 205 
MIL applications and are MINIATURE 
UL Listed. 


TYPE 
NO. 79 
HEAVY DUTY 










%*& SEND FOR DATA SHEET 6105 
WITH FULL DETAILS AND 
SPECIFICATIONS 


MANUFACTURING COMPANY 


4624 N. OLCOTT AVENUE ° CHICAGO 31, ILLINOIS 


MINIATURE LIGHTING SPECIALISTS 


Check 7] Reader Service Card 




















mm MILITARY CASES 


COMBINATION + TRANSIT - INSTRUMENT 
MIL-T-945, 1.4734, 1-21200, STD-108, C-4150 


OVER 1.000.000 
VARIATIONS AVAILABLE 


NO DIE CHARGE 


Your choice of over 1,000,000 variations in dimensions, proportions, metals, 

finishes, and custom accessories for military combination, transit, instru- 

ment and portable cases. Whatever your need, the MM (multi-measure) 

method gives you high production savings even on custom runs as low as 25 

ol _ us your print or requirements direct or contact your MMrep- 
ntative. 


FREE: Send for free catalog and dimension specification sheets 


MM ENCLOSURES, ... 


111 BLOOMINGDALE RD., HICKSVILLE, N. Y. 


i — 
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316 Hand-Soldered Joints. 


Dip-soldering techniques just aren't good enough. Navcor tran- 
sistorized digital systems modules (an elegantly conceived,com- 
patible series of plug-in cards) are as near to perfection as the 
present state of the art can get. And their production meas- 
ures up to their design. 


Result (from a paper read at the 1960 National Electronics 
Conference, Chicago): “The motion comparison logic, revers- 
ible counter and the digital-to-analog converter are composed 
of Navcor 300 Series Modules. Over an operating period of 
eight months, there was only one component failure.” 





Which is why, in Government and industrial specifications, 
you so often see the phrase “Navcor, or equal.” 


Data on modules or consultation.on complete special-purpose 
digital systems on request. Navcor, Valley Forge Win 5 
Industrial Park, Norristown, Pa. GLendale 2-6534. \ 4 vcoR 


NMAVCOR 


Transistorized Digital Systems Modules 
and Special-Purpose Digital Systems 


Check 79 Reader Service Card 
Page 69 





ON FILM 
RESISTORS 












the first iomical, 


space saving, ‘vertically ‘mounted 


resistor for printed circuit 
applications 


Low cost — smaller space . . . two items high on the list 
of vital importance in solving today’s tough design prob- 
lems. MEPCO’s new miniature % W Carbon Film resistors 
were specifically designed to break the cost and space 
barrier in printed circuit applications. Having both leads 
extending from one end and available in three different 
lead spacing arrangements, these Carbon Film Resistors 
for vertical mounting offer advantages 
never before available. Write or call today 
for samples and literature. 


MEPCO,INC. 
Morristown, New Jersey 


Manufacturers of 
Precision Resistors 





mA hee 
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TEMP-PLATE’ 
DETECTS ELECTRONIC OVERHEATING 


Overheating of transistors, diodes, resistors and transformers is 
detected by Temp-Plate in a positive, direct manner. Simple, easy 
to use, irreversible, Temp-Plate is the little plastic tab that sticks 
to the component, turns black when the temperature reaches any 
desired value between 100° and 1100°F. impervious to ambient 
atmosphere and production line handling, Temp-Plate is accurate 
to +1%, provides for absolute 
indication of heat damage. Write 
now for descriptive literature. 





PYRODYNE INC. LOS ANGELES, CALIF, 
TEMPERATURE INDICATOR 


TEMP-PLATE/ Pyrodyne, Inc. 
11876 Wilshire Boulevard 





110°F 120°F 130°F 140°F 
GLACK WHEN EXPOSED 


rant moO m0 





Los Angeles 25, California 
Check 81 Reader Service Card 
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NEREM TECHNICAL PROGRAM 


(Continued from Page 65) 


Somerset Hotel (Regency Ballroom) 
2:30-5:00 P.M. 


SESSION 15: Microelectronics 


Chairman: D. E. Thomas 
Sylvania Electric Products Inc., Woburn, Mass. 
15:1: Microwatt-Microelectronics 
W. W. Gaertner, CBS Laboratories, Stamford, Conn. 
15.2: Seribe- and Trace-Plating; New Techniques for Microelectronic 
Semiconductor Devices 
W. Rindner and J. M. Lavine, Raytheon Company, Waltham, Mass. 
15.3: Thin-Film Titanium Circuits 
W. D. Fuller, Lockheed Aircraft Corp., Sunnyvale, Calif. 
15.4: Solid-State Micrologic Elements 
N. Gault and J. Nall, Fairchild Semiconductor, 
Div. of Fairchild Camera Inst. Corp., Palo Alto, Calif. 


Somerset Hotel (Louis XIV Ballroom) 
NEREM 61 Social Hour and Banquet 
7:00 P.M. 


Guest Speakers — 
J. A. VOLPE, Governor, Commonwealth of Massachusetts 
OPTICAL MASERS: Past, Present, Future and Imaginary 
C. H. TOWNES, Provost, Massachusetts Institute of Technology 


THURSDAY, NOVEMBER 16, 1961 
Commonwealth Armory (Marriott Hall) 
10:00 A.M. - 12:30 P.M. 


SESSION 16: Biomedical Electronics 1 — Machine 
Deciphering of Biological Data 


Chairman: S. Aronow 
Massachusetts General Hospital, Boston, Mass. 
16.1: Electrical Signals and Noise in Biomedical Research 
F. R. Ervin, Massachusetts General Hospital, Boston, Mass. 
16.2: Techniques for Processing Signals in Biomedicine 
H. S. McDonald, Bell Telephone Laboratories, Inc., Murray Hill, N. J. 
16.3: A Basic Digital Data System for Biochemical Studi 
S. Molner, Epsco, Inc., Cambridge, Mass. 
16.4: Display and C ting of Biological Data 
T. A. Kalin 
Air Force Cambridge Research Laboratories and Mass. Gen. Hospital, 
Bedford and Boston, Mass. 
16.5 Bioelectrical Recording 
B. S. Rosner, Veterans Administration Hospital, West Haven, Conn. 








P 


Commonwealth Armory (Goldsmith Hall) 
10:00 A.M. - 12:30 P.M. 


SESSION 17: Microwave Solid-State Devices | 


Chairman: Glen Wade 
Raytheon Co., Burlington, Mass. 
17.1: Generation of Coherent Light 
H. Statz, Raytheon Co., Waltham, Mass. 
17.2: Microwave Modulation of Light by the Electrooptic Effect 
|. P. Kaminow, Bell Telephone Laboratories, Inc., Holmdel, N .J. 
17.3: Microwave Phototubes and Light Demodulators 
A. E. Siegman, Stanford University, Stanford, Calif. 
17.4: Parametric Amplifiers — A Status Report 
R. Adler, Zenith Radio Corp., Chicago, Ill. 


Somerset Hotel (Louis XIV Ballroom) 
10:00 A.M, ad 12:30 P.M. 


SESSION 18: Atomic Frequency and Time Standards | 


Chairman: P. Bender 
National Bureau of Standards, Washington, D. C. 
18.1: The Cesium Atomic Beam Frequency Standard 
J. H. Holloway, Bomac Laboratories, Inc., Beverly, Mass. 
18.2: The Rubidium Optically-Pumped Frequency Standard 
R. Rempel, Varian Associates, Palo Alto, Calif. 
18.3: The Hydrogen Maser 
D. Kleppner, Harvard University, Cambridge, Mass. 
18.4: Stable Radio Frequencies for Atomic Standards 
C. L. Searle, Mii, Cambridge, Mass. 


(Continued on Page 71) 
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NEREM TECHNICAL PROGRAM 


(Continued from Page 70) 


Somerset Hotel (Cleveland Plaza Ballroom) 
10:00 A.M.- 12:30 P.M. 


SESSION 19: Professional Development Programs — 
Panel Discussions 


Chairman: R. M Fano 
MIT, Cambridge, Mass. 
Panel Members: 
Jj. T. Thomas, Minneapolis-Honeywell Regulator Co., Boston Mass. 
N. Marcuvitz, Polytechnic Inst. of Brooklyn, Brooklyn, N. Y. 
R. Villers, Rautenstrouch and Villers, N. Y. C. 
J. Wolfe, General Electric Co., Schenectady, N. Y. 


Commonwealth Armory (Marriott Hall) 
2:30-5:00 P.M. 


SESSION 20: Biomedical Electronics 11 — Human 
Performance and Design 


Chairman: A. T. Kornfield 

Biosearch Co., Boston, Mass. 

20.1: Life Support by Control of External Environment in Closed 
Compartments 
A. Bialecki, Chemical Eng. Sect., Electric Boat Co., Groton, Conn. 

20.2: Life Support by Control of Internal Environment, Artificial Hearts, 
Lungs and Pacemakers 
A. Kantrowitz, Maimonides Hospital, Brooklyn, N. Y. 

20.3: Sensory Aids — Implants and End d 
V. K. Zworykin, RCA Laboratories, Princeton, N. J. 

20.4: Action Aids — Artificial Limbs and Other Prosthetic Devices 
H. Ebehart, National Research Council, Washington, D. C. 





Commonwealth Armory (Goldsmith Hall) 
2:30 - 5:00 P.M. 


SESSION 21: Microwave Solid-State Devices Il 


Chairman: R. Kingston 
MIT Lincoln Laboratories, Lexington, Mass. 
21.1: Semiconductor Microwave Control Devices 
L. Gould, M. Bloom and R. Tennenholtz 
Microwave Associates, Inc., Burlington, Mass. 
21.2: The Application of Tunnel Diode Amplifiers 
J. J. Sie, Micro State Electronics Corp., Murray Hill, N. J. 
21.3: Microwave Harmonic Generators Using Varactor Diodes 
M. E. Hines, Microwave Associates, Inc., Burlington, Mass. 
21.4: Superconducting Magnets 
S. H. Autler, MIT Lincoln Laboratories, Lexington, Mass. 


Somerset Hotel (Louis XIV Ballroom) 
2:30-5:00 P.M. 


SESSION 22: Atomic Frequency and Time Standards Il 


Chairman: J. King 
MIT, Cambridge, Mass. 
22.1: World-Wide Clock Synchronization 
F. H. Reder, USA Signal Research and Development Laboratory 
Ft. Monmouth, N. J. 
22.2: Time Standard Requirements in Satellite Tracking for Navigation 
and Geodesy 
G. C. Weiffenbach, Johns Hopkins University, Silver Springs, Md. 
22.3: On the General Use of Atomichrons® 
E. F. Grant, National Co., Malden, Mass. 
22.4: An Atomic Definition for the Unit Time 
J. M. Richardson, Radio Standards Laboratory, 
National Bureau of Standards, Boulder, Colo. 
22.5: Time Jitter and Its Measurement 
R. G. Heaton, Laboratory For Electronics, Boston, Mass. 


Somerset Hotel (Cleveland Plaza Ballroom) 
2:30-5:00 P.M. 


SESSION 23: Dynamics of Research and Development 
— A Panel Discussion 

Chairman: R. L. Blanchard 
Trans-Sonics, Inc., Lexington, Mass. 

Panel Members: 
W. K. Linvill, Stanford University, Stanford, Calif. 
L. L. Beranek, Bolt, Beranek and Newman, Inc., Cambridge, Mass. 
J. W. Forrester, MIT, Cambridge, Mass. 
O. T. Fundingsland, Raytheon Co., Lexington, Mass. 
J. E. Storer, Sylvania Electric Products, Inc., Waltham, Mass. 
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CAMBION® has all the facilities and forms — standard, 
printed circuit and shielded — required to wind coils to your 
exact specifications ... with quick deliveries in any quantities 
you order. . . and quetn auenentnet like all CAMBION 
components. Whatever qualification testing you might re- 
quire is also available in CAMBION’s fully equipped envi- 
ronmental laboratories, for thorough checking of your coils 
before shipment. Technical service is as prompt as deliveries, 
too. Have a CAMBION Sales Engineer call to discuss your 
requirements for custom wound coils, or mail your blueprints 


to Cambridge Thermionic Corporation, 320 Concord Ave., 
Cambridge 38, Massachusetts. 


i CAMBRIDGE THERMIONIC CORPORATION 
JNM IEIOINT * 


The guaranteed electronic components Jj 
Check 82 Reader Service Card 








Readouts 
that 


Series 10000 





DISPLAY NUMBERS, WORDS, A versatile readout 
COLOR, AND SYMBOLS! employing all the above 
mentioned features plus a large one inch char- 
acter size. Ideal ‘for-computers, electrical and 
electronic test equipment, control systems, 
and annunciation boards. Price complete from 
$18.00. Write today for complete detailed 
specifications and quantity prices. 
INDUSTRIAL ELECTRONIC ENGINEERS, Inc. 


5528 Vineland Avenue, North Hollywood, California 
Check 83 Reader Service Card 





New Products of the Month 


SILICON SWITCHING TRANSISTORS [Raytheon Co., Semiconductor Div.] 


4 Watts Collector Dissipation At 25°C Case Temperature 


Designed for servo controls, d-c control 
circuits, and power switching of up to 4 
watts, these four fast switching silicon 
transistors meet the requirements of spec- 
ification MIL-S-19500B. The npn types 
have TO-5 cases capable of withstanding 
storage temperatures of 200°C. 

The 2N497 and 2N656 are 60-volt (col- 
lector-base and emitter-breakdown volt- 
age) devices and the 2N498 and 2N657 
are 100-volt devices. All four have an 

nq emitter-base breakdown voltage of 8 volts, 
mm a collector dissipation of 0.8 watt at 25°C 


GERMANIUM VARACTOR DIODES [?Philco, Lansdale Div.| 


Harmonic Generators At Frequencies To 3, 6, And 10 GC 


Comprising types L-4110, L-4111, and 
L-4112, these varactor diodes have cutoff 
frequencies of 25, 60, and 100 Ge, respec- 
tively. 

Tests were performed on 1 and 2 Ge and 
2 to 4 Ge doublers of the shunt and series 
type, quadruplers from 600 mc to 2.4 Ge, 
and quintuplers from 600 mc to 3 Ge. At 
still higher frequencies, evaluations were 
carried out in X-band quadruplers. Typical 
efficiencies ranged from 35 to 60% in the 
S-band multipliers and 15% for the X-band 
quadrupler. 





EPITAXIAL MICROWAVE VARACTORS [Sylvania Electric Products, 
Cutoff Frequencies To 150 Gc At — 45 V Breakdown Voltage 


T The high-Q, high-breakdown voltage 
¢ 
| = § 
fi ; 


diodes (left), in a double-ended ceramic 
BERYLLIUM OXIDE HEAT SINK KITS | National Beryllia Corp.) 


package, and (right) in the Micro-Min 
construction, exhibit frequencies as high 
Fits Popular “TO” Size Semiconductor Cases 


as 100 Ge and capacitance values as low 
as 0.15 pf at —6 v. 

Micro-Min diodes, claimed to be one- 
tenth the size of conventional units, are 
suited for printed-circuit applications in 
microwave equipment. The units feature 
good power handling capabilities as har- 
monic generators. 

As doublers at L-band, the diodes show 





Beryllium-oxide heat-sinks electrically 
isolate semiconductors from chassis while 
conducting heat away to allow operation 
at higher power levels and lower junction 
temperatures. 

Beryllia improves reliability because 
surface scratches or prolonged usage at 
high temperatures do not produce dielec- 
tric breakdown in the material, it is 
claimed. 

Four kits are available. Kit A contains 
three TO3, two TO5, one TO8 and two 
TO18 heat sinks. 









eem File System) Se, 
Cx 4800 


ambient and a junction temperature range 
of —65 to 200°C. At maximum voltage, 
the units feature a collector-to-base re- 
verse current of 100 wa, an emitter-to-. 
base reverse current of 250 wa, and a 
collector-emitter reverse current of 250 za. 


PRICE: $5.90-$7.80 (100-999, Ggents on type). 

AVAILABILITY: From Stock. MFR: Raytheon Co., 

Semiconductor Div., 150 California St., Dept EP, 

Newton, Mass. SALES MGR: W. Schoonmaker, 

ve for nearest rep see eem p. 1823 (1961- 
d. 
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Models L-4110, L-4111, and L-4112 fea- 
ture (respectively) maximum power dissi- 
pation of 0.5, 0.3, and 0.1 w; a breakdown 
voltage of 80, 40, and 20 v; and a junction 
capacitance at 100 ke of 1.0-2.0, 0.35-0.7, 
and 0.17-0.35 pf. 


PRICE: L-4110 and L-4112: $120.00; L-4111: $80.00, 
AVAILABILITY: Contact Sales Offices below. MFR: 
Philco, Lansdale Div., Tioga & “C’’ Streets, Dept 
EP, Phila. 34, Pa. SALES OFFICES: See eem p. 
1809 (1961-62 Ed.) OTHER PRODUCTS: See eem 
pp. 1402, 1403 


Check 31] Reader Service Card 11/61 


Inc.] 


conversion efficiencies as high as 70%. 
The D4200 series are in the double-ended 
microwave cartridge and the D4300 series 
are in the Micro-Min package. 
Each series has 228 types of varactors, 
differing by the reverse breakdown voltage, 
junction capacitance, and cutoff frequency. 


PRICE: $15.00-$200.00. AVAILABILITY: Stock to 4 
wks. MFR: Sylvania Electric Products, Inc., Semi- 
conductor Div., Dept EP, Woburn, Mass. SALES 
MGR: M. E. Groll, WE 3-3500; for nearest rep see 
eem p. 1851 (1961-62 Ed.) 
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Kit B contains one TO3, two TO5, four 
TO8 and two TO18 sinks. 

Kit C contains one TO3, six TO5, one 
TO8 and two TO18 sinks. Kit D contains 
one TO3, two TO5, one TO8, and seven 
TO18 sinks. 


PRICE: $18.00. AVAILABILITY: From stock. MFR: 
National Beryllia Corp., First & Haskell Aves. 
Dept EP, Haskell, N. J. SALES OFFICES: See eem 
p. 1793 (1961-62 Ed.) 


Check 319 Reader Service Card 11/61 
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Model CS-140 


GYRO TORQUER SUPPLY 


@ Precision Current Source 
e@ DC and/or AC 
@ Pulse Output Possible 


for testing and measurement of 
gyto torquers, zener, reference 
diodes, magnetic components, other 
current sensitive devices. 


e Current Range is 0.1 ua to 150 ma 
e Regulation 0.002% 
@ Resolution 1 part per million 


In use by leading companies for 
gyro torquer supply, component re- 
liability testing, calibration, ref- 
erence zener testing. 


Literature describing this and other 
constant current sources from 0.1yua to 
30 amp. may be obtained from 


NORTH HILLS 
f f ELECTRONICS, INCORPORATED 
GLEN COVE. L.!.. N.Y. ORiole 1-5700 
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IN USE TODAY 


Ay 


, KEMLITE ~~ 


Super-intensity 
. ELECTRONIC 
» FLASH TUBES. 


KEMLITE’s “energy Concentrated” 

lighting has proven itself in: 

@ High Intensity Flash for missile 
Tracking 


® Visual Aircraft Perception at Long 
Range 


© Black Light and Infra-Red 
Applications . 

© Flashing Lights for Airport Runways ° 

® Electronic Flash for Photography 

® High Intensity Beacons 

® Stroboscopy 


Ay KEMLITE 


Laboratories, Inc. 
1819 W. Grand Ave., Chicago 22, Ili. 
New project problems invited 


Check 85 Reader Service Card 
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READER PROBLEMS 


(Continued from Page 45) 


(10019) which has three digits 4” 

high and occupies less than 1%” 

square panel space. The counter has 

an input speed of 300 rpm max 

continuous and 800 rpm max inter- 

mittent (one revolution of input 
shaft equals 10° display). 

F. Lebowitz, 

Ford Inst. Co., 

Long Island City, N. Y. 


Line Voltage Regulator (No. 188) We 
require a line voltage regulator to 
meet the following requirements: 
input 115 v + 10%, 60 eps + 10%; 
output voltage 118 v + 0.1% and 
output load 500 va +0% —50%. 

The input voltage, while substan 
tially constant at listed values wilt 
be subjected to temporary voltage 
spikes up to 160 v lasting for ap. 
proximately 10 seconds. The output 
voltage must be constant within 
the specified limit while the spikes 
are present. 

The regulator may be either elec- 
tronic or magnetic, packaged to 
meet military requirements for 
components and shock vibration. 


* Solution A: The following block dia- 
gram may seem complex but the 
advantage offered is that the output 
is not derived from the input, hence 
input line fluctuations do not effect 
output. 









































GO-CPS P-P OUTP 
osentaron [72] MS AMP UTPUT 
AGC B+ I 
CONTROL VOLTAGE pa 
- DETECTOR vg | 
AMP REFERENCE E, 











The 60 cps oscillator generates a 
signal of convenient amplitude (1 
to 2 volts) which is fed through the 
age amplifier to drive the output 
stage. This output voltage is de- 
tected and compared to a reference; 
the difference drives the d-c ampli- 
fier, the output of which controls 
the age amplifier gain. Change in 
output voltage is reflected as a cor- 
recting signal at the age control 
point. 

A. Blumenfeld, Staff Eng., 
General Precision, Inc., 
Pleasantville, N. Y. 








(Continued on Page 74) 





Out of the constant investi- 
gation into epitaxial growth 
comes Motorola's new ‘‘star’”’ 
configuration, employed for 
the first time in: 


SILICON PLANAR 
TRANSISTORS 


Special advantages, for highly 
efficient operation in circuits 
ranging from DC to 100 mc., 
include: 





A 
“STAR” 
IS 
BORN 





1300% lower saturation resise 
tance at 0.5 amps. 


400% better high-frequency gain, 
550% lower output capacitance, 


300% better switching time. 


at factory price 





Nehweber 


‘ELECTRONICS 


60 HERRICKS ROAD, MINEOLA, L.1I., N.Y, 
AREA CODE 516, PIONEER 6-6520 
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The Static Relay 
with 
Meter Movement Sensitivity 


The ultRelay, a new solid state ultrasensitive relay with input sensitivity to 0.25 
microwatt, was designed specifically for applications which previously required 
fragile meter movement relays. Absence of mechanical contacts, bearings and 
moving coils permit millions of switching cycles and freedom from failures 
caused by contact chatter, vibration, wear and burning. 


Input sensitivity to 0.25 microwatt D.C. 
Low input resistance 

Directly operable from thermocouple output 
Power amplification to 95 db 

60~ 115V loads to 400 watts 

Vibration and shock resistant 

No external reset circuits required 

Single, double or differential input options 
Electrical isolation between load and contro! 
Size, 3” x 3” x 314” 

Single pole, N.O. or N.C. units available 


Send for literature 


Electronics Division 
AIRBORNE ACCESSORIES CORPORATION 
1414 Chestnut Avenue, Hillside 5, New Jersey; MUrdock 8-0250 
5456 W. Washington Boulevard, Los Angeles 16, California; WEbster 8-3227 
Check 93 Reader Service Card 
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(Continued from Page 73) 


Solution B: We can supply a custom 
designed regulator of the voltage 
spike characteristics. The basic 
principle behind our voltage regula- 
tor is a zener diode reference feed. 
ing a magnetic amplifier control, 
Output could be ac or dc. Because 
of the zener diode reference d-c out- 
put would be simpler. Production 
of rms output requires filtering our 
signal so the de zener voltage ref.- 
erence is proportional to the rms 
value. 
H. Buschman, Pres., 
Bush Transformer Corp., 
Endicott, N. Y. 


Efficient Retractable Antenna (No. 195) 
We would like suggestions on ob- 
taining maximum operating effi- 
ciency from a half-wave dipole, 
center-fed, retractable antenna at 
50 me without affecting its perform- 
ance at 200 mc. The antenna is of 
flexible steel tape and extends and 
retracts by knob control; each di- 
pole arm is 31” max. Fully re- 
tracted, the antenna is resonant at 
200 me. 


Solution A: To increase the efficiency 
of a retractable antenna the pri- 
mary factor is to provide a better 
match by making the antenna reso- 
nant. 

At resonance, the electrical length 
of each arm should be a quarter 
wavelength. This can be accom- 
plished by installing a loading coil 
at the base of each arm. 

The capacitance of each arm is 
C=171/[((Im24l/D) -1] [1-(f1/246)*] 
where /=length of the arm in feet, 
f=frequency in megacycles and D= 
diameter of the arm in inches. 

In this case, an effective diameter 
should be used. Assuming the arms 
to be rectangular, a good approxi- 
mation is to use the geometric- 
mean cross-sectional dimensions 4s 
the effective diameter. A coil reso- 
nant with the capacitance calculated 
at the desired resonant frequency 
should be inserted at the base of 
each arm. 

An antenna tuner inserted in the 
transmission line feeding the dipole 
may be used to tune the antenna to 
resonance. 

B. R. Hatcher, Project Eng. 
Chu Associates, Littleton, Mass. 
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STANDARD 
HIPOT 


TESTERS 


ble Series S 
alae 3) P (AC) 


FEATUR ING— 


®@ Low cost. 
© Automatically 


large meter. 


© Direct reading KV meter, connected di- 
rectly across high voltage output for 


limited maximum short 
circuit current (self-protecting). 
@ Direct indication of leakage current on 


maximum accuracy. 


@Extremely simple controls for use by 


inexperienced personnel. 
@Continuously variable output voitage. 


@Selenium rectifiers are used for rugged- 


ness (on DC units). 





SHORTING SOLENOID OPTIONALLY AVAILABLE 
ON DC UNITS 








MODEL OUTPUT 

NO. VOLTAGE, KV PRICE 
S$ 20C 0- 2 KV DC $220. 
$ 5DC 0- 5 KV DC 230. 
$10 DC 0-10 KV DC 295. 
$20 DC 0-20 KV DC 400. 
$30 DC 0-30 KV DC 490. 
P 2AC 0- 2 KV RMS $200. 
P 5AC 0- 5 KV RMS 250. 
P10 AC 0-10 KV RMS 290. 
P15 AC 0-15 KV RMS 330. 
P20 AC 0-20 KV RMS 420. 
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PESCHEL ELECTRONICS, INC. 


RFD. +1, Patterson, N. Y 
Phone Patterson, N. Y. (TRinity 8-3251) 








PRODUCT LITERATURE 


(Continued from Page 64) 


RULON AND TEFLON 

PARTS Sec. 2500 

Brochure 9572 compares the elec- 
trical, physical, mechanical and 
chemical properties of Rulon and 
Tefion. Rulon is a reinforced TFE 
fluorocarbon resin that is said to 
offer all the advantages of Teflon, 
plus increased mechanical strength 
and wear resistance. Plastics Div., 
Dixon Corp., Dept EP, Bristol, R. I. 

Check 223 Reader Service Card 


SPRINGS Sec. 2500 
This 16-page manual summarizes 
basic information on _ helical 
springs, flat springs, wire forms, 
special fasteners, precision metal 
stampings and assembled spring- 
like devices. Information is given 
on performance, accurate material 
selection and quality control meas- 
ures. Incorporated are design 
briefs which simplify the specify- 
ing of compression, extension, tor- 
sion and flat springs, as well as 
wire forms. Associated Spring 
Corp,. Dept EP, Bristol, Conn. 
Check 224 Reader Service Card 
(Continued on Page 81) 











SPECTRA-FLEX CABLES © 


DESIGNED TO DO A DIFFICULT JOB 


SPECTRA-STRIP WIRE & CABLE CORP. 


P.O. BOX 415 


Garden Grove, Calif. 


Use SPECTRA- FLEX and get exactly what you need. 


Multi - conductor, multi-color, 
all gauges from +10 AWG to #30 AWG. 


Any type of wire with 
a vinyl jacket. 











ELECTRONIC PRODUCTS Magazine 








A COMPLETE LINE OF 
HOOK-UP MATERIALS. 
SPECTRA-STRIP 
VERILOCAP 
SPECTRA-TWIST 
SPECTRA-INK 
VYNA-KOTE. 








GY 
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EVIE (0) 5 


PRECISION METAL FILM RESISTORS 


5 


Dissipation: 
Get -watt ratings in 
%-watt size at 125°C! 





Only Weston missile-line 
Vamistors give double rating in 
the same physical size of an or- 
dinary metal film resistor. Why? 
Because the convection cooling 
action of inert gas within the 
Vamistor, together with its in- 
ternally deposited metal film, 
dissipates heat at a faster rate. 


Vamistors meet all MIL specs 
and provide premium quality 
at no extra cost. In addition, 
Weston Vamistors give you the 
industry’s: 

1. HIGHEST STABILITY 
2. LOWEST NOISE 


3. HIGHEST VOLTAGE AND 
RESISTANCE RATINGS 


4. SUPERIOR FREQUENCY 
RESPONSE 


5. and HIGHEST WATTAGE 
DISSIPATION 


Free evaluation samples and 
applications assistance are avail- 
able through Weston field rep- 
resentatives. Write today for 
technical information and life 
test data. 


DAYSTROM 
ie 


INCORPORATED 


WESTON INSTRUMENTS DIVISION 
Newark 12, New Jersey 


Reliability by. “Design. 
Check 89 Reader Service Card 
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Provide Conductances Higher Than 2 





Backlash Held To 30 Minutes Max 


ee | 
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New Products of the Month 


HIGH-VOLTAGE POTTED RECTIFIER ASSEMBLIES [Solitron Devices, Inc.] 
For Power Equipment Field Rated To 50,000 PIV 


Increased from 1 to 6 amp d-c per block, 
SD1 Series Solidpacks double-diffused sili- 
con high-voltage rectifier assemblies are 
rated to 50,000 peak-inverse volts. Over 
1,000 standard sizes are available. 

Units are offered in single-phase (half 
wave, center tap or full wave) and three- 
phase (half wave, full wave or star) con- 
figurations. Protective networks, voltage 
doublers and tube replacements are also 
available. 

Operating and storage temperature 
range is from —65°C to 150°C. 


This cooler kit contains both complete- 
unit and modular-component semiconduc- 
tor coolers to enable designers to conduct 
tests on their own circuits within the 
physical layout and environment of their 
choosing. 

The units and components of the kit 
may be duplicated or replaced with stock 
items. 

A handbook describes the theory and 
practical techniques of temperature, power 
and air flow measurements. 

Included in the kit are: natural convec- 


00 Ma 


Typical reverse leakage of the MC100 
1,000-volt diode is less than 25 mya at 
80% V.. 

This single-junction unit provides con- 
ductances higher than 200 ma at +1.0 v 
and up to 200-ma average rectified cur- 
rent. 

Capable of being connected in series for 
potentials in excess of 30 kv, a typical 
10-kv unit (illustrated) fits an envelope 
of 0.140” x 0.500” x 0.550” with a leakage 
current of 2 wa at 100°C and rated piv. 

Special 1.5-kv models are available with 


SERVO GEAR BOX [?PIC Design Corporation| 


Providing even and exact binary ratios 
from 2:1 to 625:1, this servo gear box 
line, for servo, computer and research ap- 
plications, comprises over 720 variable 
units. 

Available in light, medium, and heavy- 
duty models, the boxes provide a wide 
variation in design and mounting arrange- 
ments. 

Backlash, measured at the output shaft 
with the input shaft locked, is held to a 
maximum of 30’, in all models. 

Maximum rated output torque ranges 


eem File System! Sex 
[iectrone engueers master BITS 


Overall lengths vary from %” to 5%": 
one 6-kv assembly measures 4%” x 4%” x 1” 

These assemblies can be used as replace- 
ments for selenium rectifiers. 


PRICE: $3.50 to $350.00 ea depending on require. 
ment). AVAILABILITY: 2 wks. MFR: Solitron De. 
vices, Inc., 500 Livingston St., Dept EP, Norwood 
N. J. SALES MGR: S. Sussman, PO 8-3770; for 
nearest rep see eem p. 1842 (1961-62 Ed.) OTHER 
PRODUCTS: See eem p. 1414 


Check 320 Reader Service Card 11/61 


SEMICONDUCTOR COOLING KIT [Delta-T Semiconductor Cooling Div., Wakefield Engineering, Inc.] 


Includes Natural And Forced Convection Units 


tion coolers NC-401, NC-403, 
NC-423, and forced convection types 
FC-501, FC-502, FC-504; FCA-800 is a 
forced-convection modular cooling pack- 
age with fan that provides mounting sta- 
tions for six semiconductors. 


NC-421, 


PRICE: $38.50. AVAILABILITY: From stock. MFR: 
Delta-T Semiconductor Cooling Div., Wakefield 
Engineering, Inc., 414 Main St., Dept EP, Wake- 
field, Mass. SALES MGR: D. Thomas, Tel. 245-5900; 
for nearest rep see eem p. 1876 (1961-62 Ed.) 
OTHER PRODUCTS: See eem pp. 775, 1384 
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HIGH-VOLTAGE/LOW-LEAKAGE MICRODIODE | icroSemiconductor Corp. | 


conductances of 1 ampere at 1-volt de. 

Reliability and performance exceeding 
requirements of MIL-S-19500B and MIL- 
STD-202B are achieved through crystal 
surface passivation. 

Ambient temperature range is from 
—65°C to 200°C, with a 300-mw dissipa- 
tion rating. 


PRICE: MC100 $7.00 ea (sm qty). AVAILABILITY: 


From stock. MFR: MicroSemiconductor Corp., 
11250 Playa Ct., Dept EP, Culver City, Calif. 
Check 322 Reader Service Card 11/61 


eem File System Sec. 
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from 250 oz-in. in the %” shaft series, to 
500 oz-in. in the 4” shaft series. 

All units are available with slip clutch, 
~ “?pmmaen gears or a combination of 
oth. 


PRICE: Standard Model $80.00 to $140.00. AVAIL- 
ABILITY: From stock. MFR: PIC Design Corp., 477 
Atlantic Ave., Dept EP, East Rockaway, N. Y. 
SALES MGR: P. J. Wellenberger, LY 3-6470; for 
nearest rep see eem p. 1803 (1961-62 Ed.) 


Check 323 Reader Service Card 11/61 
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modern, iow-cost 
way to 


rcccuremenss... ff ONLy U. S. Switch has 
| iial-Mea-e Zellelirelat-la'Z 
T=) Me =Jal=lae]>4-leMe-j ol alate ia 


AEROVOX 
ip) = OF.) D) <a = 1 OD ¢ UNIQUE DESIGN GIVES THESE IMPORTANT FEATURES: 


Inductance, Resistance and Capaci- LIFE RATING 15 TIMES THAT OF 
tance Decades in extra-compact and ANY OTHER SWITCH. 


rugged design for accurate and de- 

pendable performance. Quality com- GUARANTEED HIGH 

ponents used throughout to provide 

the same precise quality standards, REPEATABILITY. 

electrically and mechanically, as finest r 

lab-type equipment. HIGH POSITIVE CONTACT FORCE. 
Units housed in heavy-duty, seamless 

steel cases with durable gray finish. All GUARANTEED AGAINST DEAD 
one size—5%”-b x 34%”W x 2!'9,.”H. Black BREAK. 

face plates with white markings. High- 

est value multiplier on left. 


Available from all Aerovox Parts Distrib- This precision snap-action switch is especially 
tere, write for descriptive Moratue... suitable where size, precision and dependa- 
bility are important factors. The self-energized 


y-W—e- zen sep 4 spring assures long life and high repeatability. 
foneon-a-Fel-F- -wmnen, This is the ideal switch for use in control sys- 3 
DISTRIBUTOR DIVISION tems, missiles, aircraft, safety and interlock § 
controls, and other applications where small 4 


movement differential, close operating toler- pe 
Check 9Q Reader Service Card ances, and high electrical rating are required. ¥ 


CUSTOMER SERVICE AND ENGINEERING: 


U. S. Switch Corporation's engineers will work 
Patented with you in solving your particular design for 
unique applications. 


gf arres, 
...for new 
-U. S$. Switch catalog with 
NEW 3 a complete specifications. 
Pee $\ | Get the facts on this 
r7 ° \ revolutionary new switch 
Gamma‘s Gentle Giant a with the self-energized 


assures FAIL-SAFE ea spring. . 
electrical termination!| © 4 _ 


* Vibration proof . . . continuous positive lock 
* Greater strength than the conductor 

* Lower heat rise than conductor 

* Greater conductance than conductor 

* No damage to conductor 


* One operation secures conductor and mount 
clamp 


* Reuseable . . . quick connect and disconnect 
* Complete range of sizes, in single and 


multiple configurations “ 
* NO SOLDER, CRIMPING TOOLS OR TORQUE s uss 
WRENCHES REQUIRED : cD 
Send for literature 7 * PAT. PENDING 
GAMMA RESEARCH ' 


8949 Reseda Bivd., Northridge, Calif. 


h : k - 
ty sprog U. S. SWITCH CORPORATION 


Nov. A.E.S. show, Los Angeles. 
SWITCH TO U Ss SWITCH THE ONLY SWITCH THAT LIVES UP TO iTS < 
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New Products of the Month 


SERVO PREAMPLIFIER [Servo Development Corp.| 


Transistorized High-Temperature Unit 


eem File System § 
me 4°: 


available. Up to 3.5 w at 40 v rms ean be 
delivered to a center-tapped size 11 seryo 
motor. 


This preamplifier can also be used with 


Servo preamplifier Model 51-100 pro- 
vides a gain-impedance product of 3.6 x 
106; nominal gain is 1,200 at 3,000-ohms 
input impedance, while maximum undis- 
torted output is 2 v rms across a 10K-ohm 


load. 


Available in several package configura- 


tions, this potted unit employs silicon 
transistors to insure 125°C operation. 


When used with a compatible amplifier 
(Model 50-100) for systems requiring ad- 


ditional gain and/or higher input imped- 
ance, 


an overall gain of 6 x 10° is 


INTEGRATED SERVO ASSEMBLY [Daystrom, Inc., Transicoil Div.} 
Motor, Synchro And Gears In Size 11 Housing 


This integrated servo assembly contains 
a size 5 motor, a size 5 synchro and pre- 
cision gearing; gear ratios up to 875:1 
are available. 

The output shaft geared one-to-one with 
a size 5 control transformer, positions it- 
self to agree with three-wire electrical 
input data received from any synchro con- 
trol transmitter. 

The complete assembly is housed in a 
size 11 configuration. For use with any of 
this manufacturer’s servo amplifiers, the 
device is also available with a servo ampli- 


SOLENOID-RELEASE SWITCHLITES [Pendar, Inc.| 


Can Be Electrically Released from Remote Location 


TELEMETRY CALIBRA 


The solenoid-release Switchlites operate 
as regular push-on, push-off switches. 
They are actuated by manually pressing 


' the pushbutton in and released by manu- 


ally pressing the pushbutton in again, or 
by momentarily energizing the coil from 
a remote location. As the pushbutton re- 
turns to the free position, the coil is auto- 
matically disconnected. 

Fourteen types are available up to 4pst 
and 2pdt. Switch ratings are: 28 vde and 
125 vac up to 2 amperes resistive. Coils 
are available for 6 volts (3.6 ohms), 12 


TOR [Dytronics Company] 


Provides All IRIG Subcarriers Simultaneously 





Telemetry calibrator Model 612, for the 
setup and calibration of the subcarrier dis- 
criminators of an f-m/f-m_ telemetering 
station, contains 18 separate oscillators 
which supply simultaneously all IRIG sub- 
carrier frequencies. These frequencies can 
be deviated by +7.5% for three-point 
calibration and discriminator linearity ad- 
justment. 

The use of separate oscillators provides 
simultaneous output of any desired com- 
bination of subcarrier frequencies, which 
permits the checking of adjacent channel 


other amplifiers to extend their input 
impedance and/or gain. 
The unit requires 20 vde input. 


PRICE: Approx. $100.00. AVAILABILITY: 3 wks, 
MFR: Servo 9g tay ag Corp., 2 Willis Ct., Dept 
EP, Hicksville, L. N. Y. SALES MGR: ry 
Hamm, OV 1-4343; er nearest rep see eem p. 18% 
(1961-62 Ed.) 


Check 324 Reader Service Card 11/61 


fier integrated in a slightly larger housing. 
For remote transmission of angular 
positions, the device is replaceable as a 
module eliminating replacement problems 
caused by individual component failure. 


PRICE: $225.00 ea (100 qty). 


AVAILABILITY: 90 
days. MFR: Daystrom inc., 


Ya Div., Dept 
EP, Worcester, Penna. SALES MG PF: Gattoline; 
for nearest rep see eem p. 1694 tisel 62 Ed.) 


Check 325 Reader Service Card 11/61 


eem File System| Sec 
comme 5100 


volts (9 ohms) and 28 volts (50 ohms). 

Two types of plunger action are offered: 
push-on, push-off (models 38-1122 thru 
38-1140) and push-on, remain depressed, 
push-off (models 38-1222 thru 38-1240). 
Lamp circuits are independent, using T 1 
% lamps. 


PRICE: $35.00. AVAILABILITY: 3 wks. MFR: Pen- 
dar, inc., 14744 Arminta St., Dept EP, Van 
Nuys, Calif. SALES MGR: H. Theis, R 3-3136; for 
nearest rep see eem p. =. (1961-62 Ed.) OTHER 
PRODUCTS: See eem p. 1484 


Check 326 Reader Service Card 11/61 


eem File System Sec 
520 





rejection of the discriminator bank o 
transmitting links and reduces the setup 
time required for the ground station. 

The arenes frequency stability is 
better than 0.1%. Its output impedance 0 
400 ohms permits a complete bank of 18 
subcarrier discriminators to be connec 
without appreciable loading. 


PRICE: $2,400.00. AVAILABILITY: 3 wks. * 
Dytronics Co., 5485 N. High St., Dept EP, Co 
bus 14, Ohio. SALES OFFICES: See eem p. 
(1961 62 Ed.) 

11/61 


Check 32] Reader Service Card 


Correction Notice: Re Clifton Precision’s Servo Amplifier SA 5601 listed on p. 80, Oct. issue, 
frequency range should be 10 to 30,000 cps +3 db. 


NOVEMBER 196! 
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IMMEDIATE DELIVERY OF ALL TYPES 
Sp ecify. oe ' BY THE LEADER FOR OVER 10 YEARS 


MtAAteE LLECTRIC 
mre) | EMNAVY TERMINAL BOARDS 
J POACEAE PD TT Tp A] 


7 


Feed-Thru Terminal Block 7TB12 


Gen-Pro military terminal boards are manufactured and 
inspected in accordance with latest revision of MIL-T-16784, 
BuShips Dwg. 9000-S6505-B-73214 and BuOrd Dwg. 
564101. Molding compound, per MIL-M-14E assures low 
dielectric loss, high insulation resistance, high impact 
strength. 


NEW MINIATURE TYPES NOW AVAILABLE 


Gen-Pro miniature type military terminal boards conform 
with BuShips Dwg. 9000-S6505-B-73214 and other applic- 
able specifications. 


WRITE today for new catalog Miniature 
Solid Block 17TB10 with illustrations & specifications 26TB10 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK TWX No. 169 
Check 95 Reader Service Card 


AN WE te 
Compact, low-power-con- KNIGHTS 
umption, precision ovens for CRYSTAL AND 
nan Paenponerts circuitry COMPONENT 
rite for Data Sheets S1 and eh SNES 


James Knights Com- 


lolaloh aaa Meliiialeli + 


| PRODUCTS | 


SOLE U.S. AGENTS 


alvert- 
ELECTRONICS, INC. 


SRR 


Check 9] Reader Service Card Check 96 Reader Service Card 
ELECTRONIC PRODUCTS Magazine 

















Starting 


November 
20th 


... you will save specifying and purchasing time on 
all standard electronic parts and equipment— 
your distributor will have the 1962 edition of... 





THE WORLD’S 
LARGEST ELECTRONIC 
CATALOG 




















THE WORLD'S 
LARGEST ELECTRONIC 


CATALOG 
1600 pages tor purchasing stander 


Radio-TV-Audio-Electronic products from distributors 
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1962 


RADIO-ELECTRONIC 
M AS TE R catalog for purchasing stand- 


ard radio-tv-electronic-audio parts and equipment from 
parts distributors. 


It’s bigger than ever—1600 pages, more than 175,000 
items with specifications, descriptions, prices . . . over 
12,500 illustrations. It’s easier to use—organized into 
product sections for rapid product comparisons 
fully indexed to save time. 


lf you are a design engineer, you can specify from 


The MASTER because it illustrates and describes more 
than 175,000 standard electronic items. 


If you are a production engineer, you can get that 
much-needed product that’s holding up production, 
because your distributor has it in stock locally. 


lf you are a purchasing agent, you'll save time be- 
cause The MASTER contains virtually every standard 
electronic product you'll require. 


YOU'LL FIND IT FASTER IN THE MASTER 








Crystals Publications 

Dials & Knobs Rectifiers 

Hardware Relays 
Cabinets Kits Resistors 
Capacitors Test & Measuring Semiconductors 
Chemicals Instruments Switches 
Coils Insulators Tools 
Communications Meters Transformers 

ment Photoelectric Equip. Tubes 

Connectors Pilot Lamps Wire & Cable 
Controls Power Supplies 


These products are organized in 32 sections 
for easy reference and rapid comparison. 


a 





Place your 
new MASTER 
alongside 
your copy 


of EEM... 


The Result: 
3550 pages 
of electronic 

catalog data! 








THE RADIO-ELECTRONIC MASTER 
1600-page catalog of standard radio-tv-electronic-audio items 
available from distributors. 


eem — ELECTRONIC ENGINEERS MASTER 
1950-page CATALOG-DIRECTORY of electronic components, 
equipment, materials, and services available from mfrs. 








CONTACT YOUR LOCAL pigguT 


ALABAMA 


Birmingham 

James W. Clary Co., 1713 2nd Ave., S 

Forbes Distr. Co., 2600 3rd Ave., S$ 
Gadsden 

Southeastern Rad. Pts., 120 Chestnut St 
Mobile 

Forbes Elec., 57 N. Washington St. 
Montgomery 

Forbes-Godfrey, 915 Court St 

Nolin-Mcinnis, 211 Commerce St 

Southeastern, 635 E. Jefferson St 


ALASKA 


Anchorage 
Yukon Radio Supply, P.O. Box 406 


ARIZONA 
Phoenix 
Midland Spec., 1930 N. 22nd Ave 
Tucson 


Inland Electr., 715 E. Broadway 


ARKANSAS 

Camden 

Southern Radio, 139 Center St., S.W 
El Dorado 

Lavender Radio, 522 W. Main St 
Fort Smith 

Cariton-Bates, 302 N. 6th St 
Jonesboro 


Bluff City, 409 Huntington St 
Little Rock 
Carlton & Bates Co., 1210 E. 6th St 
Lavender Radio, 1122 S. Center 
Southern Radio, 1419 Main St 
Pine Bluff 
Lavender Radio, 410 E. 17th St 
Texarkana 
Lavender Radio, 520 E. 4th St 


CALIFORNIA 
Anaheim 
Federated Pur., 266 N. Manchester 
Burbank 


Andrews Electr., 1500 W. Burbank Bivd 

Hagerty Radio Supply, 2926 W. Magnolia 

Valley Electr. Supp., 1302 W. Magnolia 
El Monte 

Kimball & Stark, 713 S. Tyler Ave 


Fresno 
Inland Electronics, 457 No. Fresno St 


Fullerton 
URE Electr, 122 S$. Pomona Ave 


Hollywood 

Hollywood Radio, 5250 Hollywood Bivd 

Yale Radio Electric, 6616 Sunset Bivd 
Huntington Park 

Martin Distr. Co., 2599 £. Florence Ave 
Inglewood 

Newark Electr. 4747 W. Century Bivd 
Lancaster 

Manley’s TV Supply, 45003 N. Yucca 


Long Beach 
Dean's Electr, 2310 Long Beach Bivd 
Los Angeles 
California Electr., 11201 W. Pico Bivd 
Federated Pur., 11275 W. Olympic Blvd 
Figart’s Radio, 6320-22 Com. Sloat Dr 
Kierulff Electr, 820-830 W. Olympic 
Radio Products, 1501 S. Hill St 
Radio Television, 2025 S. Figueroa 
Universal Radio, 1729 S. Los Angeles 
URE Electronics, 1924 S. Grand Ave 
Monterey 
Monterey Electr., 350 Del Monte Ave 
Oakland 
Brill Electronics, 610 E. 10th St 
Elmar Electronics, 140 11th St 
Palo Alto 
Peninsula Electr., 3860 Ei Camino Real 
Zack Electronics, 654 High St 
Paramount 
Elwyn W. Ley Co., 16514 S. Garfield Ave 
Pasadena 
Allied Radio, 2085 E. Foothill Bivd 
Dow Radio, Inc., 1759 E. Colorado St 





Riverside Melbourne INI 
Electronics Supply Corp., 2486 3rd St Electronic Whsle., 1301 Hibiscus ayei 
Kierulff Sound Corp., 3827 Main St , i: 
Miami nn Radio Cc 
Sacramento East Coast Radio, 1900 N.W. Man Mt 
Sacramento Electronic, 1219 S. St Electr. Equip. Co. inc., 2701 NW rm Soul 
Salinas Electronic Whsie., Inc., 61 NE. 9m ™ Valley 20u 
Peninsula Electr., 40 W. Gabilan St North Miami Beach a fio Ce 
San Carlos Milo Electr. Corp., 1140 NE ig gg" © 
Fortune Electr., 930 £1 Camino Real Orlando ec s 
San Diego Hammond Electr., 533 W. Cental hail 2 tao Ce 
Radio Parts Co., Inc., 2060 India St Wholesale Rad 311 N. Orange gy 
Shanks & Wright, 2045 Kettner Bivd Panama City tate ned 
San Francisco Central Electr. Supply, 316 Luveme ag 
Edisco-Electronic, 5901 Mission St Pensacola <a 
Fortune Electronics, 1321 Mission St Grice Electr., Inc., 300 East Wrigh sam ™ 2" Sou 


Pacific Wholesale Co., 1850 Mission St Tallah 
Zack Electronics, Inc., 1424 Market St allahassee 

















San J Peard Electr. Supp. Co., 739 N. Mon rT 
an Jose 
Pacific Whoiesale Co., 803 So. Ist OO me, eee enly C 
Peninsula Electr., 656 So. Ist St ed Electr., 122 S. Meridian s,m > 
Frank Quement, 161 W. San Fernando St rnurow Elet 121 S. Water St Hila tagids . 
Schad Electronic, 499 So. Market St West Palm Beach io, inc., 618 
United Radio, 1425 W. San Carlos St East Coast Electr., 1901 S$. Dixie ¥ srt-Brown, | 
Santa Barbara ‘ rd] - 
Channel Radio Supp., 18 E. Ortega St » Supply Cc 
Temple City GEORGIA pel Bis 
Milo Electronics, 5770 No. Rosemead Radio, 34 
Albany 
Van Nuys =~“ ol 
Valiey Electronic, 17647 Sherman Way Specialty Distr. Co., 131 Flint Ave. TH ss Supply C 
Atlanta 
Jackson Electr , 840 Marietta St. iW = 
COLORA Peard Electr., 650 Murphy Ave, S¥ go Trade S 
-O ° DO Southeastern Radio, 3231 Cain's ti x ; 
Colorado Springs Southeastern Radio, 400 W. Peacieggm’) 
L. B. Walker Radio Co., 9 East Vermijo Southeastern Radio, 825 Beecher $t mn Supply C 
Denver Specialty Distr., 763 Juniper St, NE Mus 
Denver Electronic, 1254 Arapahoe St Augusta Supply C 
Fistell’s Electronics, 1001 Bannock Specialty Distr. Co., 1541 15th St Ms tiy 
Inter-State Rad. & Supp., 1200 Stout St a SD 
Moore Radio Supply, 234 S. Kalamath Columbus —* t _ 
L. B. Walker Radio, 300 Bryant St Specialty Distr. Co., 1325 Webster heli was 
éyt.Rrown 
Durango Macon : ; torow 
L. B. Walker Radio, 3189 Main St Peard Electr. Supply, 117 College 
Specialty Distr. Co., 539 Arch St 
Grand Junction 
B. Walker Radio, 537 N. First St Rome = 
Southeastern Radio Parts, 248 N. Sth 
oe Savannah 
Wal 102 N. Victoria A 
oe ee ae ae seats Southeastern Radio Parts, 545 £ Yon 
Specialty Distr, 612 £. Broad St 
CONNECTICUT Valdosta 
Bridgeport Specialty Distr., 916 Marion St 
Westconn Electr., 195 Colorado Ave 
East Hartford au 
Radio & Appliance Distr., 95 Legget St HAWAII Supply ( 
Hamden wa 
Cramer Electr., Inc., 60 Connelly P’kway Honolulu 6 m Radio Su 
| Supp. Co., 610 Ward A 
New Haven eee 8 ae ba 1 ‘ bon 
Radio Shack Corp., 230 Crown St : Supply 
New London 
Aikins Electronic Supp., 531 Broad St KE 
DeMambro Radio Supp., 334 Broad St IDAHO be 
Newtown 8 moty Elec 
, ronics. 18 Button Ball D oise a ‘ 
a Ses =o Moore Radio Supply Co., 1516 Gov 9 mag 
Norwich S. R. Ross, Inc., 418 N. Orchard & ef Radio 
Aikins Electronic Supp., 499 N. Main St ign 
Stamford Electr. | 
Radio Shack, High Ridge at Bull-Head . 
Sun Radio & Electr. Co., 308 Bedford St ILLINOIS ‘ite 
Westchester Electr, 181 Stillwater Ave 3 
Alton moore 
Waterbury Radonics Alton, Inc., 211 Main Valley 
Bond Radio Supp., 439 West Main St on 
Centralia —s. 
Ohio Valley Sound Svce., 116 WSF», p4 
= DELAWARE Champaign : 
Wilmington Electronic Parts Co., 905 S. Ne 
Radio Elec. Svce.. 3rd & Tatnall Sts , 3 LO 
Chicago - say 2 Rouge 
Allied Radio Corp., 100 N. Wester We iets of Ba 
DIST. OF COL. Newark Electr. Corp., 223 W. Mali tii pag 
Washington Danville — 
Capitol Radio, 2120 14th St.. N.W Bud Electr. Supp. Co., 114 £ ™ R Produ 
Electr. Whsle., 2345 Sherman Ave., N.W Decatur 
Rucker Electr., 608 Penn Ave., SE York Radio & Television, 518 E Prane Rad 
Sun Parts Distr., 514 10th St.. N.W P 
Forest Park + ay tte 
Allied Radio, 7238 W. Roosevelt ots of La 
FLORIDA Kankakee oy Bt Radi 
Daytona Beach Kankakee York, 600 West Stati > ¥ i tarieg 
Hammond Electr., 719 N. Ridgewood Ave LaSalle ; S of La 
Ft. Lauderdale Warren Radio Co., 437 S. First & tsale Ra 
East Coast Electr., 1226 N.E. 4th Ave Oak Park il roll 
Jacksonville Melvin Electr, 544 Madison ™ 
Hammond Electronics, Inc., 1843 lonia St Peoria ; 
Peard Electr. Supp., 535 Wash’gton St Warren Radio Co., 308 S. Oak St 
Key West Rockford 
East Coast Electr., Inc., 923 White St H&H Electr. Supp., 506-510 
Lakeland Springfield To 
Hammond-Electr., Inc. 930 Oak St.. E York Radio & TV Corp., 350 N Walmt"y “ah's Ragi 





ADDITIONAL MASTER DISTRRIORS- 
IF YOU DO NOT FIND APASTER 








‘on 
Ee teal Co., Inc., 231 S$. 3rd 


¢ Radio, 3415-27 W. Broadway 
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New Orleans 
Crescent Electronic, 537 Claiborne Ave 
EPCOR Prods Corp., 3622 Toulouse St 
Pelican Electr. Supp., 829 N. Broad St 
Radio Parts, Inc., 807 Howard Ave 
Southern Radio Supp., 1909 Tulane Ave 

Shreveport 
Graybar Electric Co 
Lavender Radio & TV 


2536 Linwood 
1549 Wilkinson 


MAINE 
Auburn 
Radio Supply Co., Inc., 26 Cross St 
Bangor 


Maine Electr. Supp. Corp., 494 Broadway 
Radio Svce. Lab. of N. H. & Me., 23 Palm 


Radio Supply Co., Inc., Farm St 
Portiand 

Maine Electr. Supp., 148 Anderson St 

Radio Service Lab., 1004 Congress St 

MARYLAND 

Baltimore 

Henry 0. Berman, 12 E. Lombard St 

D & H Distr., 2025 Worcester St 


Electronic Whsie., 3004 Wilkens Ave 
Kann-Ellert Electr., 7227 Harford Rd 
Kann-Ellert Electr.. 2050 Rockrose Ave 


Radio Elec. Svce.. 5 N. Howard St 

Radio Electric Svce., 7502 Eastern Ave 

Wholesale Radio, 308 W. Redwood St 
Bethesda 

Empire Electr. Supp., 4907 Rugby Ave 
Cumberland 

Zimmerman Whsle., 162 Bedford St 
Hagerstown 


Stoddard Supply Co 
Zimmerman Whsle 


354 S. Cannon 
114 E. Washington St 


Salisbury 
Radio Elec. Svce., 736 S. Salisbury Blvd 
Silver Springs 
Kahn-Eliert, 11222 Triangle Lane 
Kenyon Electr. Supp., 1310 Apple Ave 
Rucker Electr., 8049 13th St 


MASSACHUSETTS 


Boston 

Cramer Electr., 811-813 Boylston St 

DeMambro Radio, 1095 Commonwealth 

Gerber Radio, 1900 Columbus Ave 

A. W. Mayer Co., 895 Boylston St 

Radio Shack Corp., 167 Washington St 

Radio Shack, 730 Commonwealth Ave 

Sager Elec. Supply, 201 Congress St 
Braintree 

Radio Shack Corp., So 
Brocton 

DeMambro Radio Supp 

Tee Vee Supply, Co 
Hyannis 

DeMambro Radio 
Jamaica Plain 

Tee Vee Supply, 3211 Washington St 
Lawrence 

Alco Electronics, 3 Wolcott Ave 

DeMambro Radio Supp., 473 Haverhill St 


Shore Plaza 


1839 Main St 
55 Franklin 


223 Barnstable Rd 


Leominster 

DeMambro Radio, 760 No. Main St 
Medford 

DeMambro Radio Supp., 135 Mystic Ave 


Durrell Electr.. Inc 
Milford 

Tee Vee Supply, 112 Main St 
North Westport (Fall River) 

DeMambro Rad. Supp., G.A.R. H'way, Rt. 6 
No. Wilbraham 

Industrial Components, 2805 Boston Rd 
Peabody 

Tee Vee Supply Co 
Quincy 

Gerber Radio Supp 
Salem 

DeMambro Radio, 280 Highland Ave 
Springfield 

T. F. Cushing, Inc., 1026 Bay St 

Del Padre Supp., 999 Worthington St 
Waltham 

Durrell Electr., Inc 
Worcester 

DeMambro Radio Supp., 222 Summer St 


222 Mystic Ave 


39 Main St 


1153 Hancock St 


922 Main St 





MICHIGAN 
Battle Creek 


Warren Radio Co., 93 Bidwell W 
Detroit 
Cadillac Elec., 431 E. Larned St 


M. N. Duffy & Co., 2040 Grand River 
Newark-Ferguson Electr., 2306 Puritan 
Radio Supp. & Engin., 90 Selden Ave 
Radio Supp. & Engin., 10001 Chalmers 


Flint 
Lifsey Distr. Co., 1409 No. Saginaw 


Grand Rapids 
Industrial Electr., 704 Jefferson Ave. S.E 
Newark Ferguson, 704 Jefferson Ave., S.E 
Warren Radio Co., 24 Logan St., S.W 


Kalamazoo 

Warren Radio Co., 1710 S. Westnedge 
Laurium 

Northwest Radio of Mich., 435 Tamarack 
Marquette 

Northwest Radio, 1010 W. Wash’gton St 
Monroe 

Warren Radio Co., 110 Cass St 
Muskegon 

Western Electr. Supp. Co., 1781 5th St 
Owosso 

Warren Radio Co., 111 Michigan Ave 
Pontiac 


Electronic Supply Co., 248 E. Pike St 


MINNESOTA 


Duluth 
The Lew Bonn Co., 228 E. Superior St 
Northwest Radio of Duluth, 123 E. Ist St 
Stark Radio Supply, 18 North 2nd Ave 


Minneapolis 
Lew Bonn Co 
Electronic Center 


1211 La Salle St 
107 3rd Ave., N 


Radio Elec. Supp. Co., 3005 Nicollet Ave 
Stark Electr. Supp. Co., 112 3rd Ave 
St. Cloud 
Stark Radio Supp. Co., 22 Sth Ave., N 
St. Paul 
Lew Bonn Co., 141 W. 7th St 


312 W. University 
154 University Ave 


Electronic Ctr., Inc 
Stark Radio Supp 


Virginia 

Lew Bonn Co., 12 Mesabi Dr 

MISSISSIPPI 

Columbus 

Bluff City Distr. Co., Highway 82, W 
Greenville 

Bluff City Distr. Co., 101 H’way 1 
Gulfport 


Crescent Radio & Supp., 1509 22nd Ave 


Hattiesburg 

Swan Distr. Co., Inc 
Jackson 

Ellington Radio, 824 S$. Gallatin St 

Swan Distr. Co., Inc., 342 N. Gallatin St 
Tupelo 

Bluff City Distr. Co 


506A Bouie St 


208 Troy St 


MISSOURI 
Hannibal 
Mo. York Radio & TV 
Jefferson City 


Central Missouri Dist. Co., 324 E. Capitol 
York Radio & TV, 609 Jefferson St 


2205 Market St 


Joplin 

Norman Electr. Supp. Co., 402 Wall St 
Kansas City 

Burstein - Applebee Co., 1012 McGee St 
Moberly 

Cen. Missouri Distr., Coates & Clark Sts 
St. Joseph 

Acme Radio Supply, 829 S. 10th St 
St. Louis 


Interstate Radonics, 4445 Gustine Ave 
Radonics - Easton, Inc., 5040 Easton Ave 
Radonics - Gravois, Inc., 6820 Gravois 
Radonics - Jefferson, 2218 S. Jefferson 
Radonics-Rockwood, Woodson & St. Charles 
Radonics - West, 2121 Big Bend Bivd 
Springfield 
Norman Electr. Supp., 444 S. Campbell 
Reed Radio & Supp., 805 Boonville Ave 





RADIO-ELECTRONIC MASTER 


NEBRASKA 
Fremont 
World Radio Labs., Inc 
Omaha 
J. B. Distributing Co 


2nd & D Sts 


1616 Cass Ave 


NEVADA 


Las Vegas 
Electronic Supp., 203 E. Charleston Blvd 
Metcalf’s, Inc., 25 California St 


NEW HAMPSHIRE 


Concord 

Evans Radio, Rt. 3A, Bow Junction 
Dover 

DeMambro Radio Supply Co., 3 Hale St 
Keene 

DeMambro Radio Supp. Co., 300 West St 
Manchester 

DeMambro Radio Supply, 1308 Elm St 


Radio Svce. Lab. of N. H., 670 Chestnut 


NEW JERSEY 


Atlantic City 

Radio Electric Service, 452 Albany Ave 
Bloomfield 

Berger Electr. Supp., 241 Bloomfield Ave 
Camden 


General Radio Supply, 600 Penn St 

Radio Electric Svce., 513-15 Cooper St 
Hackensack 

Nidisco - Hackensack, Inc 
Jersey City 

Nidisco Jersey City, 713 Newark Ave 
Mountainside 

Federated Purchaser, 1021 U.S. H'way 22 
Newark 

Federated Purchaser 


55 State St 


114 Hudson St 


Terminal - Hudson, 35 Williams St 
Passaic 

Nidisco Passaic, Inc., 294 Passaic St 
Princeton 

Sun Radio & Electr., 206 Center, Rt. 206 
Ridgefield 

Nidisco Cliffside, Inc., 484 Bergen Blvd 
Shrewsbury 

Federated Purchaser, Inc., 483 Broad St 
Trenton 

Nidisco Trenton, 985 Princeton Ave 
Union City 


Nidisco Jersey City, 2812 Hudson Blvd 


NEW 


Albuquerque 
Midland Spec., 1712 Lomas Bivd., NE 
Walker Radio Co., 102 Granite Ave., N.W 


Roswell 
R & R Supply Co., Inc 


MEXICO 


605 E. 2nd St 


NEW YORK 

Albany 
Fort Orange Radio, 904-916 Broadway 
E. E. Taylor Co., Inc., 465 Central Ave 


Batavia 

Radio Equipment Corp., 5 Center St 
Bath 

Rochester Radio Supply, 11 Liberty St 
Bay Shore 

Gem Electronics, 1221 Sunrise H’way 
Bayside 

Snyder Electr. Distr., 39-25 Bell Blvd 
Bellerose 

Gem Electr., Inc., 247-40 Jericho Trnpike 
Binghamton 

Federal Electr.. Inc., Vestal Parkway 

Morris Distr. Co., Inc., 195 Water St 
Bronx 

Gem Electr. Distr, 1216 Jerome Ave 

Gem Electr. Distr., 565 £. Fordham Rd 
Brooklyn 

Gem Electr. of Bkiyn, 59 Willoughby St 


Laco Indust. Electr. Supp., 4924 4th Ave 
Quad Electr., 1511 Coney Island Ave 


Buffalo 
Genesee Radio & Parts, 144 Genesee St 
Genesee Radio & Parts, 2550 Delaware 
Radio Equipment Corp., 312 Elm St 
Radio Equipment Corp., 3240 Sheridan 
Standard Electr. Distr., 1505 Main St 
Standard Electr. Distr., 1476 S. Park Ave 


TR TORSHIPS HAVE BEEN ESTABLISHED SINCE THIS LISTING WAS RELEASED. 
DAPSTER DISTRIBUTOR SERVING YOUR IMMEDIATE AREA, WRITE TO US. 

















Farmingdale 
Gem Electr. Distr., 34 Hempstead Trnpke 
Forest Hills 
Gem Electr., Inc., 
Geneva 
Rochester Radio Supply Co., 62 Reed St. 
Great Neck 
Gem Electr 


Hempstead 
Davis Electronics Corp., 204 Main St 
Hempstead Electr, 412 Fulton Ave 


Hicksville 
Gem Electr 
Jamaica 
Norman Radio Distr 
Peerless Radio Distr 
Lockport 
Standard Electronics, Inc 


Long Island City 


101-10 Queens Bivd 


271 Northern Blvd 


Distr., Inc., 236 Broadway 


94-29 Merrick Rd 
92-32 Merrick Rd 


8 Elm St 


H. L. Dalis, Inc., 35-35 24th St 

Electronic Supp. Corp., 4108 Greenpoint 
Lynbrook 

Peerless Radio Distr., Inc., 19 Wilbur St 
Massena 

Seaway Electr., Inc., 13 Wells St 
Mineola 


142 Mineola Bivd 
525 Jericho Turnpike 


Adelphi Electr., Inc 
Arrow Electr., Inc 


Mt. Vernon 

Gem Electr. Distr., Inc., 66 E. 3rd St 
Newburgh 

Chief Electr., Inc., 248 Washington St 
New York 


Airex Radio, 85 Cortlandt St 

Arrow Electr., Inc., 65 Cortlandt St 
Bruno-New York, Inc., 460 W. 34th St 
Calvert Electr., Inc., 536 Broadway 
Center Indust. Electr., 74 Cortlandt St 
Electronics Center, Inc., 160 Fifth Ave 
Gem Electronics, 202 E. 44th St 

Harvey Radio Co., Inc., 103 W. 43rd St 
Leonard Radio, Inc., 69 Cortiandt St 
Midway Radio & TV, 60 W. 45th St 
Milgray Electr., Inc., 136 Liberty St 
Milo Electr. Corp., 530 Canal St 

Sun Radio & Electr., 650 Sixth Ave 
Terminal-Hudson Electr., 212 Fulton St 
Terminal -Hudson Electr., 48 W. 48th St 
Terminal -Hudson Electr., 236 W.17th St 
Terminal Radio Intern’l., 240 W. 17th St 


Niagara Falls 
Niagara Falls Radio Equip., 1720 Pierce 
Niagara Radio & Parts, 2601 Pine Ave 
Standard Electronics, 718 Ninth St 


North Tonawanda 
Radio Equip. Corp., 110 Webster St 


Olean 
Standard Electr 


Poughkeepsie 
Chief Electronics 
Higgins & Sheer 


Richmond Hill 
Anchor Electr. Distrs 


Rochester 
Masline Electr., Inc., 511 Clinton Ave., $ 
Rochester Radio Supp., 600 E. Main St 


Syracuse 
Harvey Radio, Syracuse, Pickard Dr 
Morris Electr, 1153 W. Fayette St 
Syracuse Radio Supp., 620 S. Salina St 


Olean, 504 E. State St 


14 N. Bridge St 
105 Dutchess Turnpike 


116-01 101st Ave 


Troy 
Trojan Electr. Supp., 15 Middleburgh $ 


Utica 
Valley Indus. Electr 


Valley Stream 
Gem Electronics 


1415 Oriskany St., W 


218 Sunrise Highway 


White Plains 

Westchester Electr., 602-610 Mamaroneck 
Woodside 

Boro Electr., Inc., 69-18 Roosevelt Ave 
Yonkers 

Gem Electr, 1937 Central Ave 


NORTH CAROLINA 


Asheville 

Freck Radio & Supp., 38-40 Biltmore Ave. 
Burlington 

Womack Electric Supply, 623 S. Worth St. 
Charlotte 


Southeastern Radio, 1200 W. Moorhead 
Southern Electr., 919 W. Morehead St 


Durham 
Womack Elec. Supply, 601 Ramseur St 


(cont'd. on next page) 


CONTACT YOUR LOCAL DISTRIBUTOR 
FOR THE 1962 RADIO-ELECTRONIC MASTER 


Fayetteville OKLAHOM R : - 
Southeastern Radio Supp., 525 Gillespie OMA — D. Barbe TEXAS VIRGINIA 
Ada iy Alexandria 
Goldsboro Johnson Whsle. Electr. 231 No. Francis - Abilene andr 
Womack Elec. Supply, 106 N. Carolina St ard oem. SS Se, Ooo te ail 1.97 M Wachine Graybar Electric, 1601 S. Treadway . ag Electron 313 Powhatan § 
rdmore = ms . . rlington 
Greensboro Johnson Wholsale Electr. 709 Grand Ave. | State College Amarillo g ' Key Electronics, 100 S. Wayne 
Carolina Radio Supp., 834 Huffman St Bartlesville Alvo Elect 3S Graybar Electric Co.. 601 E. 2nd Ave Rucker Electr Wilson Bivd 
Southeastern Radio 404 N. Eugene St Norman Electr. Supp., 101 W Nunn Electric Supply, 119 Polk St Charlottesville 
6 1 : —_ — Sunbury R & R Electronic Co., 7( Adams Virginia Radio Supply, 715 Henry dy 
reenville Enid Mover Electr. Suoly, 3 ond S West Texas Electronics. 1601 W. 3rd St Beevill ‘ 
Womack Radio Supply, 311 Boyd Ave Johnson, 410B N. Independence anville ‘ 
Oklah Uniontown Arlington The Womack Radio Supply, 513 Wilsoe 
Wishery . ahoma City : Zimmerman alers, 1 eter S Graybar Electri “ollins Martinsville 
Southeastern Radio, 907 2nd Ave., N.W Electronic Supply Co., 212 N.W. 10th $ en ' wie Womack Radio Supply, 324 Memori 
Johnson Whsle. Electr. 927 ist S UPP IY, 324 Memo 
High Point Rodi ke + 2 a . — - Upper Carty Austin Norfolk 
Womack Radio Supply, 654 N. Main , F » Graybar Electr 214 E. 3rd S Priest Electron 6431 Tidewater p 


Tulsa West Chester Hargis-Austin, Inc., 410 Baylor Radio Supply ( 


Jacksonville Radio, Inc., 1000 S$. Main Ne hester Ele 716 FN Portsmouth 
Southeastern Radio, 513 New Bridge St S & S Radio Supp., 537 S. Kenos e 2 , ‘ Beaumont Distributors 
Wilkes-Barre — Sterling Electron Richmond 


— Big Springs we dian Electronics, 10 1 W. Broad St 
adio Su ( n 37 tod 
Lavender Electron adio Supply 3302 W. Broad § 
Roanoke 

Bryan H. C. Baker Sales Co., 19 W. Franklin & 
Womack Supp. Co., 421 alisbury S Eugene Willow Grove ad ng Radio Prod & Teuac A Radio Supply ( 9 W aa me 
Hay & Carman ’ R Elect ery 70 Sterling Rac du a p , 

Rocky Mount Lou Johnson ( : A Stein cates aici diniees Winchester 
Womack Electr : United Radio S$ ) p Kann-Eller V 


Electronic Equipment, 805 S$ Staple 
Salisbury Medford : . = 
Southeastern Radic l ( . United Radio Sur SN] ag Pethg A . xt Dallas 
Ver! G. Walker, 205 ( S Adleta C 314 Cedar Springs 
Shelby ; e C e prir 
Freck Rad. & Supp., 1503 W. Dixon Blvd Ocean Lake 


Kinston 
Southeastern Radio, 408 N. Heritage St 


Raleigh OREGON 


Williamsport 
Alvo Electr 
Southeastern Radio 


rginia, 1650 Valley Av 


Crabtree’s Wholesale Radi WASHINGTON 
Lou Johnson C " SHON ANI Graybar Electric ( 17 Latimer § Bellingham 
Wilson El P Pringle Radio Wh 
. a 
Southeastern Radio, 321 S. Goldsboro St Portland Mies _ . = - ‘ Everett 
Central Distrib uch a ire Graybar Electric ( nc., 3513 Rosa $ Pringle Radio Wholesale 1 Colby Ave 
Lou Johnson Co.. 1506 DeMarr Ra , minste Midland Specialt “ enn Oe a0 2101 Colt 
Winston-Salem . Lo 4 J midland specialty Vo., 9 - Mt. Vernon 
Dalton-Hege Radio Supp., 938 Burke St Stubbs Electric ( R & R Supply C 531 f Pringle Radio Wholesale. 822 N. 4th: 
Womack Radio Supply, 1019 Burke St United Radio Sug ’ Sunland Supply 200 E. Missouri A 5 ste en oa 
, , eattle 
Salem S¢ 2 i Fort Worth Seattle Radio Supply, 2117 2nd Ave 
Charleston Graybar Electr j - - tern Be tron j tate 
Rad boratories. 475 E. Bay S$ Nestiake Electronic, 509 Westlake Nort 
OHIO Wholesale Ra ply, 515 E. Ba Greenville Wenatchee 
Akron PENNSYLVANI , = ‘ Lavender Rad TV Supp.. 3418 Lee $ Mid-State Rad. Supp.. 611 N. Wenatchee 
Sun Radio Co., 110 Market St STLVANIA Columbia . : P Saintes Yakima 
Warren Radio Co., 1669 Central Parkway Allentown theastern Ra f rege us Seatt 


Chillicothe 
Buckeye Electr. Distr, 28 E. Water St 


Lou Johnson 


V 


Federated Purchaser. 1115 Hamilton St Lenert C , 
Radio Electric Svce. ¢ 1313 Linden St Conway . P . Sterling s, 1616 McKinney Ave 
thern Electr re P 


Walsh f Freeway 


Alteona t 3 
Cincinnati D & H Distr.. Commerce Pk.—Blair County Florence ; Kilgore WES SINIA 
rl 112 iberty St thern f 355 by S . 
Hughes eters, i128, Sycamore” Ambridge aaa tovanter See Seppty, S16 'S. Crenteny Eatin 
Mytronic Co.. 2145 Florence Ave Television Parts 1109 Merchant $ Greenville her 
United Radio, Inc., 3139 Harrison Ave Bethlehem var 
United Radio, Inc., 1314 Vine St Radio Elec. Svce. Co., 514 W. Br 


Warren Radio Co., 1669 Central Parkway 


K i ( ty Electr. Dis 1708 S. Kanawha 
ingsville 

e Charleston 
Lavender Rad 


Chemcity Electr 
Lubbock Mountain Electron 


ad Sumter 
W. Main St Nunn Electr y 1817 4 ; Clarksburg 


Bloomsburg 
Cleveland Alvo Ele P “pe 

sens oe Supp y. J . 4 Br adway Butler “ uate, ; Mountain & 
ioneer Electr. Supp., 5403 Prospect Ave Television Parts C —s 

Pioneer Electr. Supp., 2115 Prospect Ave - . ) ) ITA Lufkin 7 
Radio & Electr. Pts., 3235 Prospect Ave. | Chester - ' Fy 
Warren Radio Co.. 5000 Prospect A. C. Rad 5 ’ E. 24 Aberdeen erling Radio S son 


loc ‘ 422 fie Burghardt Radio Supp., 1 5 nd 
Winteradio Electronic, 4432 Mayfield Rd Easton vb Midland Warren Rad 


y, | 1468 W. 25th St { 
Winteradio, Inc., 1468 W Rapid City Wiest Tames Elects 
Burghardt Ra 3s 


Chemcity of 


Federated 
Columbus mame Oe , Odessa 
Buckeye Electronics, 242 E. Long Harrisbur: 
aahes- Peters, tn ry) Sioux Falls Graybar Electr West Logan 
; f de 


t ¥) R rat ne ' har ¢ ni King & 
Thompson Radio Supp., 182 E. Long § Radio Distr 5S. 13 oes } Se, Soe — Midland Spe 


Point Pleasant 


hemci 
emcity 


win 


Hazelton Orange 
Srepco, In 314 Le t Moyer Electror L J ) Watertown Ralph's Rad 
Stotts-Friedman Co 18 N. Jefter ~s 
Lancaster See ealel : Paris Green Bay i 
Hamilton ee ee , . Lavender Radio Sur 50 S ; Northern Radio & TV 1585 Main St 
Srepco, {nc., 145 Highland Lebanon INI ’ 

Geo. D. Barbey ( 2 R San Antonio 


La Crosse te 
P OL ( 13] th St 
Lima Chattanooga ag _ stark Radio Supply Co., 131 So. 6 
Warren Radio Co., 539 W. Market St Lewiston Specialty Dist Grayba 2 
vo Electr ] W. Market 


y rib p 13) ’ : Madison . 
Satterfield Elect 900 S. Park 
Lorain it Siete Dyersburg Sherman 
Pioneer Electr. Supply, 1648 Broadway : Warren Rad 6 § 1 Lavender Radio Supply 


Milwaukee pe 

Aivo Electr., 801 Bellefonte Ave - : : - Radio Parts C 1314 WN. 7th) 

Mansfield New Brighton Jackson Tyler Portage of g 
Wholesaling, In 175 Springmill Rd Television Parts C inc. 518 5 Lavender Rad 49 r Lavender Radio Supr 503 F. Oakwood Satterfield Electr., 109 W. Mulle 


Ww R 
Middletown New Castle Johnson City ; Victoria isconsin — 


. 917 i f Satterfield Electr 
Srepco, Inc., Plymouth and Brentwood Television Parts Co., 917 Moravia Cher R 


Lavender Radio & 
Newark 


Norristown : Kingsport . Wichita Falls 
Buckeye Electr. Distr 


hila. Electronic In 624 W. Airy St her 
Philadelphia Rad J t sentresl 

Parma A. C. Radio, 1539 W. Passyunk Ave — 1 

Winteradio Electr. Supp., 53° F ynsolidated Radio ( 612 Ar Knoxville ; Atlas Wholesale Radio, 4985 Buchan § 

Herbach & Rademan, 12 rch St Bondurant Br ( e , | . Excel Distributing, 8601 St. Lawrene 

‘ le hemcity Rad 11 [ py Rd ; Payette Radio, Ltd., 730 St. James ¥ 


Portsmouth Phila. Electron r 5 Vine S - 
King & Irwin, 1201 9th St Radio Electric Svce. Co.. 7th & Arch S ndustrial Ele 3 So. Ga Sait Lake City New Westminster, B. C 
3412 Germantown Ave. | Memphis Moore Radio Su re 5 Taylor, Pearson & Carson, Ltd 


R&R Electron 


Radio Fle Svce.. 3 
» Electric Svce. 5930 Market Ros 


Springfield Radic , . . P SR 30x ] 
Standard Radio S'field, 1300 St. Pa j A. Steinberg & Co., 2520 N. Broad $ Blutt City Distributing, 23 Standard Sug 0. B j — Rue Lee 
Toledo A. Steinberg & Ci 24 Sackett S Lavender Radio Supy $. Cooper S Excel Distr. Inc., 864 Blvd. Charest 
Warren Radio Co Eugene G. Wile — . , Toronto 
Pittsburgh arr ad adison Ave —- Electro Sonic Supply, 543 Yonge a. 
Warren ameradio Co., In 2 P Nashville : Radio Essentials, 1671 Lake Shore 
D & J Electr. Su ) Elm Rad., § Pottstown Electra Distributin Burlington Vancouver , charts 
3e0. D. B Randolph 2 3 Radio Service Laboratory, 703 Pine St Taylor, Pearson & Carson, 1006 Ricla® 
ay ores ~“ a L. A. Varah, Ltd., 1451 Hornby St 
Buckeye wo ya Pottsville Union City St. Johnsbury Victoria, B. C 
p v Blutt City — Ur 306 S. 2n DeMambro Radio Supply, 52 Portland $ Taylor, Pearson & Carson, Ltd 


Dp 
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ECC83/I2AX7 


not Just a 


replacement— 


but an 





improvement 


Finite Electrical 
Tolerance 
Guarantees 
infinite Superiority 
in Performance! 


Check 98 Reader Service Card 


ELECTRONIC PRODUCTS Magazine 


PRODUCT LITERATURE 
(Continued from Page 75) 

MINIATURE BALL 

BEARINGS Sec. 2500 

Catalog 4E gives dimensional 
data on inch, metric, pivot and spe- 
cial series of RMB miniature ball 
bearings. In addition to illustra- 
tions and drawings, part numbers 
of other manufacturers’ bearings 
interchangeable with the inch 
series are listed. Landis and Gyr, 
Inc., 45 W. 45th St., Dept EP, New 
York 36, N.Y. 

Check 225 Reader Service Card 

OPTICAL & PHYSICAL 

TEST EQUIPMENT Sec. 2900 

This manufacturer’s line of opti- 
cal and physical test equipment for 
paint, paper, plastics, ceramics, 
leather, oil, rubber and other mate- 
rials are contained in this 28-page 
bulletin. Applications, detailed de- 
scriptions and prices are included. 
Bulletin announces the manufac- 
turer’s general catalog listing the 
complete line of instruments and 
apparatus. Gardner Laboratory, 
Inc., P.O. Box 5728, Dept EP, 
Bethesda 14, Md. 


Check 226 Reader Service Card 
(Continued on Page 84) 








NEW 


AUTO-THERM 
WIRE STRIPPER 


for Semi-Automatic Stripping 
Strips Fiberglass, Teflon, Vinyl, cot- 
ton, Nylon, etc. Any size to 3%” 
diameter including coax, shielded, 
irregular-shaped. Has solenoid- 
actuated operation. Rotating head 
strips hard-to-remove insulation. 
Capacity in excess of 1000 ends 
per hour. Heated elements sever 
the insulation. Cannot nick or cut 
the finest wire strands. Tension 
adjustment eliminates crushed 
wire. Built-in ventilating system. 

Price $395 FOB Altadena, Calif. 


Western Electronic Products Co. 
2420 North Lake Avenue, Altadena, Calif. 


Check 99 Reader Service Card 





MEASURE 


TOTAL 


HARMONIC 
CONTENT 


i? NG, 
SIGNALS! 


ORTHO DISTORTION 
ANALYZER 


FALTER, S 


Passive device permits measurement of 
total RMS harmonic distortion of a 
specific fundamental frequency. Any 
standard high impedance vacuum tube 
voltmeter which has a flat frequency 
response to the tenth harmonic of the 
fundamental measured, can be used to 
effect the measurement. 
SPECIFICATIONS 

Fundamental rejection.....75 db minimum 
Fundamental bandwidth a 
Useful distortion range.......05% to 20% 


Harmonics measured 2nd to 10th 
+.5 db 


Input level 10 volts max. 
(higher voltages available on special order) 


Overall dimensions oe” x 3 x 2 


Standard frequencies 400 cycles, 
800 cycles, 1000 cycles 


Non-standard frequencies 50 cycles 
to 50,000 cycles 


Delivery..................mmediate delivery on 
stock models; 2-week delivery 
on custom-built models. 


Write today for full details! 


ortho 
filter 


CORPORATION 


A Subsidiary of ORTHO INDUSTRIES, INC. 
7 PATERSON ST.» PATERSON 1, N.J.= MU 4-5858 


Check 100 Reader Service Card 
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New Producis of i 





TIME CODE GENERATOR | Llectronic Engineering Co. of Calif.| 
Supplies All Four IRIG Formats ; 


a 5 | Both digital and resolver time shifts 
' | are provided for fast accurate synchroni- 
‘ , . | zation with WWV by the EECO 811 time 
code generator. The instrument supplies 
IRIG formats A, B, C, and D in addition 
to parallel code output, 10-pps and 1-pps 
synchronizing pulses. 

Frequency stability of the unit is one 
part in 10° per day under laboratory 
temperature conditions or 3 parts in 10% 
over wider temperature limits. 

Separate digital controls permit reset- 
ting the time of day and day of the year. 











MYLAR FILM PUNCH 
Speeds Module Assembly 


{[Wems, Inc.] 


Mylar films used in the fabrication of 
resistance-welded electronic modules and 
interconnecting matrices can be punched 
with the MP-100 Mylar film punch to ac- 
commodate component lead wires from 
0.016” to 0.125” diameter. 

Solenoid actuated (60 cps, 110 volts) by 
a foot-operated switch, the punch can be 
used by non-skilled personnel. A built-in 
light at the base illuminates the die hole, 
facilitating alignment of the punch and 
the desired hole location. 

a | Standard punch and die sets are avail- 





WIRE AND RIBBON CUTTERS 


Specifically Designed For Welded Electronics Fabrication 
tool steel, each cutter in this kit is hand 


| filed and honed, and has flush edges with 
| cutting action at the tip of the tool. 

The tools can be used with conductor 

; and lead wires up to 0.025-inch half-hard 

nickel. Tweezers are made from non- 

; magnetic, brush-finished, stainless steel 

(Model 104 smooth tip, Model 1048S ser- 
rated tip). 

Supplied in a plastic carrying case, the 

kit contains one each: Model 101 matrix 

i. cutter (top); Model 102, component lead 


[ Sippican Corp.] 


Manufactured from _tarnish-resistant 


THERMAL WIRE 


Tweezer-Like Unit 


STRIPPER [Oryx Company] 


Thermal wire stripper Model ST-6 is 
usable with a variety of insulating mate- 
rials and with widely varying wire sizes. 

The tool incorporates separate heating 
elements in each arm and durable stainless 
steel stripping heads which have an oper- 
ating temperature of 480°F. 

Compact in size (6” long) and weighing 
2 oz, the unit is effective for modification 
and repairs in tight places. 

The tweezer allows the operator to vary 
pressure and control without damage to 
conductors. 














eem File System S¢ 





5200 


The BCD and binary codes are set simul. 
taneously. Interlock controls eliminate ge. 
cidental stopping of the accumulator, 
Short circuiting of any of the outputs wil] 
not cause damage to the unit. 

Power requirement is 115 vac, 50 to 
400 cps at 1 amp. 
PRICE: $9,750.00. AVAILABILITY: 60 to 90 
MFR: Electronic Engineering Co., of Calit., tan 
East Chestnut Ave., Dept EP, Santa Ana, Calif 


SALES OFFICES: See eem p. 1712 (1961-62 Eq) 
OTHER PRODUCTS: See eem pp. 673-675, 856 


Check 328 Reader Service Card 11/6} 





eem File System) Sec 
Cy 5400 


able with 0.016”, 0.021”, 0.028”, 0.040", 
0.062”, and 0.125” diameter. 

The cast aluminum housing has a 5" x 
6” base; unit is 8” high x 2” wide x 5’ 
deep and weighs 8 pounds. Punches are 
made of ground, hardened steel. 


PRICE: $390.00 (die sets: $30.00). AVAILABILITY: 
From stock. MFR: Wems, Inc., 4807 W. 118 Place, 
Dept EP, Hawthorne, Calif. SALES MGR: G. Rove, 
OS 9-2248; for nearest rep see eem p. 1882 (961-62 
Ed.) 


Check 329 Reader Service Card 11/61 


cutter (right); Model 103 utility cutter 
(left); and Models 104 and 104S tweezers 
(bottom). Model 101 is for minimum clear- 
ance (0.050-inch center-to-center) clipping 
of parallel wires. Model 102 is for clipping 
of excess component leads. Model 103 is 
for wire and ribbon preparation and ter- 
minal lead clipping. Units are available 
as single pieces. 

PRICE: $35.00 (kit). AVAILABILITY: From_ stock. 
MFR: Sippican Corp., Box 537, Dept EP, Marion, 


Mass. 
Check 330 Reader Service Card 11/61 


The device requires a 6-v, 3-amp a-¢ OF 
d-c power supply and power consumption 
is 12 watts. , 

Compact 6-volt transformers are avail- 
able for use with the device. 


PRICE: $14.95. AVAILABILITY: From stock. MFR: 
Oryx Co., 13804 Ventura Bivd., Dept EP, Shere 
Oaks, Calif. SALES OFFICES: See eem p. } 
(1961-62 Ed.) 


Check 331 Reader Service Card 11/61 
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the answer to 
that tough Switch Problem ! 


ative LE 
sVERST™ pEPENDA quote 


A “pile-up” of various contact springs, insulators, con- 
tacts, etc., that can be custom-designed into your equip- 
ment. Can also be manufactur to your particular 
specifications. 





Xx Now being used in Tape Recorders, Remote TV Control 

5" Units, Juke Boxes, Electronic Srgene. and innumerable 
other products requiring dependable switching. 

re 


Write for Cataine $-304. Contains a list of parts that can 
be made from standard tools, to enable you to design a 
particular Switch to suit your needs. 


5587 N. Elston Ave., Chicago 30, Ill. 


Canadian Rep: Atlas Radio Corp., Ltd., 
50 Wingold Ave., Toronto, Canada 
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« WHAT'S .- 
, YOUR 


_ 
4 





TRANSISTOR 

; COOLING. .» , 
fo Os 
PROBLEM? 





Whatever it is, you can probably find the solu- 
tion with a Birtcher Radiator. Available in sizes 
and designs to most efficiently cool all popu- 
larly used (and. many special) transistors. 
Test reports show up to 27% more transistor 
efficiency! 

AVAILABLE FROM AUTHORIZED BIRTCHER DISTRIBUTORS 


| 

| 

| 

| ‘NEW! 

| TRANSISTOR 
) 2. RADIATOR 

| 

l 

| 

! 


| CATALOG 1-HR”™ 


B ee ‘0; Just off the press — write for it 


THE BIRTCHER CORPORATION 
* ae INDUSTRIAL DIVISION - : 
"745 S. MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
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VECTOR 1024 TIME CODE GENERATOR pro- 


Vice 


er digital measurement 


K time. Output jackpiug allows entry 


Write for further information, 


VECTOR MANUFACTURING CO., INC, 
Commercial and Industrial Division 
V Southampton, Pennsylvania 
Check 103 Reader Service Card 
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$ 


$ 


$ MAKE A 4 


° $ 
$ MILLION | s¢ 


In Electronic Engineering ? 


Not likely. Only a few have done it. However, most electronics engineers realize 
that above average earnings can be theirs in the electronics market. For the man 
who wants challenging work and earnings reflecting his capabilities, we are retained 
by over 500 top electronics firms (both “giants” and “comers’’). 


FREE—Monthly Opportunities Bulletin 


If you wish to receive a monthly bulletin of the finest available electronic oppor- 
tunities, simply send us your name and home address (and if you wish, a review of 
your qualifications) — Our services are without cost to you through our Chicago 
office and our Los Angeles subsidiary, Lon Barton Associates. 





LON D. BARTON, President 


CADILLAC ASSOCIATES, INC.* 


29 East Madison Bldg. 
Chicago 2, Illinois 
Financial 6-9400 


*"Where More Electronic Executives Find Their Positions 
Than Anywhere Else In The World.” 








Check 420 Reader 
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ask for your 
1962: 


ALLIED 
INDUSTRIAL 
CATALOG 


EAZ pages 


free 








send for it! O.E.M. FACTORY PRICES 
ALLIED ELECTRONICS ONE ORDER 
o subsidiary of TO ALLIED 
FILLS THE 
ALLIED RADIO ms 
100 N. Western Ave. Dept. 927-LI Chicago 80, Ill. 
CORE 


eed 


MLLIED 


vars DANN 


ELECTRONICS 
for Industry 


© 


Ha 


ALLIED ELECTRONICS 
ALLIED RADIO 








IT’S THE COMPLETE CATALOG FOR 
ALL ELECTRONIC COMPONENTS 
DIRECT FROM THE WORLD'S 
LARGEST STOCKS AT 
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PRODUCT LITERATURE 


(Continued from Page 81) 


INSTRUMENT MOTORS Sec. 3509 

Bulletin IM-1, a 28-page bro. 
chure, contains dimensional draw. 
ings, rating charts, wiring dig- 
grams, listings and photographs of 
instrument motors. Development 
and testing procedure and applica. 
tions are included. Requests for the 
brochure should be made on com- 
pany letterhead. Bodine Electric 
Co., 2500 W. Bradley Pl., Dept EP, 
Chicago 18, Illinois. 


PRECISION POTENTIOMETER 

WINDER Sec. 4100 

A catalog sheet describes Model 
435-AML potentiometer winder, 
which permits +7% fine adjustment 
of nominal pitch. Also described is 
Model T-435 tension, for winding 
very fine wire (0.010” to 0.0004”) 
on round mandrels. Geo. Stevens 
Mfg. Co., Inc., Pulaski Rd., Dept 
EP, Pulaski Road at Peterson, Chi- 
cago 46, Ill. 


Check 228 Reader Service Card 


ELECTRICAL CONTACTS Sec. 4500 
This two-color, eight-page bulle- 
tin includes charts covering appli- 
cations and technical data for 
various contact alloys and specifica- 
tions of most commonly employed 
stock contacts. Discussed are points 
to be considered in the design, spec- 
ification and purchase of rivet con- 
tacts, laminated contacts, spring 
and blade components and complete 
assemblies. Tricon Mfg. Co., 8010 
S. Wallace, Dept EP, Chicago, Ill. 


Check 229 Reader Service Card 


SILICON TRANSISTORS _ Sec. 4800 

A comparative study of high- 
frequency silicon transistors pro 
duced by four major manufacturers 
has been published in a 28-page 
handbook. Basis of the study was 
the 2N338, its family of high 
frequency silicon units, and their 
equivalent types in subminiature, 
single and double-ended packages. 
A free copy of the handbook may 
be obtained with a letterhead re 
quest. Warren Schoonmaker, 
Raytheon Co., Semiconductor Div., 
150 California St., Dept EP, New- 
ton, Mass. 


(Continued on Page 85) 
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PRODUCT LITERATURE 


(Continued from Page 84) 


HECTRON TUBE 
» | HANDBOOK Sec. 5700 


0- A 12-page handbook describes 
y- 142 miniature vacuum electron 
a @ tubes for industrial, military, and 
ff # communications applications. It 
at lists all tube characteristics and 
A- diagrams of tube bases and connec- 
le tions. 

N- A special listing of triodes, twin 
ic @ triodes, twin diodes, pentodes, twin 
a pntodes, and twin tetrodes recom- 
mended for new equipment design 
is included. Military specifications 
and quality control techniques the 
tubes are required to meet are also 
discussed. Raytheon Co., Industrial 
| B Components Div., 55 Chapel St., 
5 Dept EP, Newton 58, Mass. 


Check 231 Reader Service Card 






Got a glass problem? 
T.H. GARNER COMPANY 
IS DIFFERENT 


We machine-draw tubing 
to your new dimensions and 
ship in a matter of hours. 


If your problem can be resolved by new dimefte 
sions (0.D., 1.D., length) or tolerances, call us 
today for service. 

Our own glass tube drawing facilities running 
24 hours a day give us the flexibility to handle 
a variety of changes quickly. 

Your job is immediately assigned to one of 
several drawing and cutting systems guaranteed 
to produce the best quality and yields. 


Garner capacity for millions of parts weekly is 
built on routine manufacturing to many dimen- 
sions in many glass types. Our quality is based on 
in-plant designed equipment. We can give you 
tolerance control 366 days a year. 


Reliability? Our rejection rate on over a billion 














g 1) parts shipped is less than % of 1% by actual 
) 4 count. 
. — PLASTIC Send for Complete Data. 
| TUBIN Sec. 6000 
Ws : T.H. GARNER COMPANY 
- § General description, properties, 177 S. Indian Hill Bivd., Claremont, Calif. 
and complete technical specifica- _@ NAtional 6-3526 
tions for the manufacturer’s line of = eS ae and instrumentation 
(Continued on Page 89) Check 104 Reader Service Card 
) 


AUGAT 














CRYSTAL 
CONTROLLED 


TRANSISTOR 
OSCILLATORS 


STANDARDS OR SPECIAL DESIGNS 
FROM 25CPS TO 20MC 


© HIGH STABILITY - 


© TEMPERATURE 
CONTROL OVEN 
DESIGNS 














© MIL-SPEC TYPES 
AVAILABLE 








MONITOR PRODUCTS COMPANY, INC. 


815 Fremont Ave., South Pasadena, California 
MUrray 2-3761 TWX: PASA CAL 7616 
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Augat Power Transistor Sockets 
bring you the benefits of maximum 
heat dissipation by conduction be- 
cause they allow you to mount semi- 
conductors, with mica insulator, 
directly to the chassis. 

They’re molded in your choice of 
insulating materials; General Pur- 
pose Black Phenolic per MIL-M-14, 
Type CFG; Melamine per 
MIL-M-14, Type MME; Diallyl 
Phthalate per MIL-M-18794A 
(Navy) Type SDG. 

Contacts are Spring Temper Phos- 
phor Bronze, electro tin plated. 
Bushings are Brass per MIL-B-895 
(Ships), Nickel plated per QQ-N- 
290, Class 2. Terminals are Copper, 
hot tin dipped. 

For complete specifications, write 
for Bulletins 561 and 760. 


POWER 
peay-\, bj i-y ge). 
To] oj . ¢ 5B 






New socket for JEDEC TO-3 ovtline power 
transistors, diodes, rectifiers. 











Compact design, molded- 
in threaded bushings and 
mica insulator allow 
direct chassis mounting. 









Socket designed for 
complete series of 
Clevite Spacesaver 
Power Transistors, 


P A 
AUGAT INC. Po aeons ty pane. 





Check 106 Reader Service Card 


th 


STRAIN-GAGE TRANSDUCER [Bourns, Inc.] 
Five To 5,000 PSIA Ranges With 0.25% Accuracy 


_ 





. 


Unbonded strain-gage pressure trans- 
ducer Model 2521 has diaphragm-actuated 
strain elements which form a fully active, 
four-arm Wheatstone bridge. The mili- 
volt/volt output is delivered with wire 
strain levels considerably lower than con- 
ventional instruments, it is said. 

Of stainless steel construction, the 
welded unit has no 0-rings or gaskets ex- 
posed to pressure media. 

The method of mounting the strain ele- 
ments virtually eliminates the need for 
temperature compensation. 





eem File System) Sec 
[oecrane enguers mie: BERS 


Specifications include: pressure ranges 
0-5 to 5,000 psia; linearity and hysteresis 
(combined) less than +0.25%; zero bal. ' 
ance +1% of full-scale output; thermal 
zero shift +0.005%/°F; size %” dia x 3”; | 
weight 5 oz. 

| 
PRICE & AVAILABILITY: Contact Sales Offices 
below. MFR: Bourns, Inc., Instrument Div., 6135 
Magnolia Ave., Dept EP, Riverside, Calif. SALES 


OFFICES: See eem p. 1666 (1961-62 Ed.) OTHER 
PRODUCTS: See eem pp. 1308, 1309 


Check 332 Reader Service Card 11/6] 


FLUSH-MOUNT TRANSDUCER AND CABLE ASSEMBLY | Frie Resistor Corporation] 


For Hydrophones—Eliminates Projection Below Boat’s Hull 


r 


INDUSTRIAL ELECTRON TUBES [Raytheon Co., Industrial Components Div.] 


Lower Noise and Microphonism, Instrumentation Types 





WIDEBAND RADAR DISPLAY TUBE [Sylvania Electric Products Inc.] 
Operates Without TR Device or Auxiliary Equipment 


- 
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Turbulence and drag at high speeds is 
minimized by the design of this flush- 
mount transducer. 

The device has a ceramic peizoelectric 
element attached to a brass plate on one 
face and the remainder enclosed by a 
semihard epoxy. This design, it is said, 
results in excellent coupling yet does not 
restrict the functioning of the piezoelectric 
ceramic. 

Receiving sensitivity is —85 db vs 1 
volt/ubar and transmitting sensitivity is 
+85 db vs uwbar at 1 yd for 1-w input. 


This firm’s improved line of tubes for- 
merly manufactured by CBS Electronics, 
Inc., features precision parts in stronger 
structures for lower noise and microphon- 
ism, and life-test controls increased from 
500 to 1,000 hours. 

Twin-triode 7728 is interchangeable 
with the 12AT7, the 7729 with the 12AX7 
and the 7730 with the 12AU7. All have a 
maximum grid current of 0.5 ya. 

Type 7731, interchangeable with the 


6U8, has grid currents of 0.7 ua for its 


pentode and triode. The 7732, interchange- 


For use in high-resolution radar sys- 
tems, the Wamoscope (wave-modulated os- 
cilloscope) has a bandwidth of 100 to 
10,000 me and can be modified for opera- 
tion at higher frequencies. 

Combined in one vacuum envelope are 
a detector, amplifier and cathode-ray-tube 
display. Performing all the functions of a 
conventional radar receiver, it aids achiev- 
ing of simplicity and light weight in 
portable equipment. 

A beam-focusing system and power sup- 
plies are the only auxiliary equipment 


Resonant frequency of the transducer is 
195 ke +10%, its impedance at resonance 
is approximately 300 ohms. 

Maximum transmitting capacity is 50 
watts at 10% duty cycle and the unit has 
a total capacitance of 2,000 pf +10% with 
15 ft. of RG58A/U cable. 


PRICE: $6.50 to $10.00 ea (depending on qty). 
AVAILABILITY: 3 to 4 wks. MFR: Erie Resistor 
Corp., 644 West 12th St., Dept EP, Erie, Penna, 
SALES OFFICES: See eem p. 1716 (1961-62 Ed.) 


Check 333 Reader Service Card 11/61 
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able with the 6CB6, has a 0.3-ua grid 
current. 

The 7733 is interchangeable with 12BY7 
and 12BY7A types; grid current is 0.5 ya 
and plate current is 19 to 31 ma. 


PRICE: $1.87-$2.68 (1-99, Segendn on type). AVAIL- 
ABILITY: From stock. MFR: Raytheon Co., Indus- 
trial Components Div., 55 Chapel St., Dept EP, 
Newton 58, Mass. SALES OFFICES: See eem p. 
1823 (1961-62 Ed.) OTHER PRODUCTS: See eem pp. 
766, 803, 939, 1293, 1580-1583 


Check 334 Reader Service Card 11/61 


required for operation of this device. 

The tube can be furnished in cathode- 
ray-tube envelopes of any standard size, 
shape and phosphor coating. 

In an airport surface radar, the short- 
range capability of the tube permits close 
monitoring of taxi strips, parking areas, 
and runways. 

PRICE: $2,500.00 ea (single units). AVAILABILITY: 
Contact Mfr below. MFR: Syivania Electric 
ucts Inc., 1100 Main St., Dept EP, Buffalo 9, N. Y: 


Check 335 Reader Service Card 11/61 
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FLEXIBLE 
VERSATILE 
HIGH SPEED 





SEPATH 


SERIAL-PARALLEL 


CONVERTER 
SYSTEM 


to transmit digital data 
up to 2400 bits/second over 
H-F radio single-side band 
circuits using existing 
multiplex equipment. 


Now you can use your H-F radio 
teletype circuits for high speed, syn- 
chronous data transmission—600 to 
2400 bits/ second: card to card, mag- 
netic tape to tape, punched paper 
tape to tape or other special serial 
data system—by employing groups 
of channels and distributing the high 
speed data in accordance with TTY 
channel capacity. You also obtain 
the significant advantages of Syn- 
chronous clocked detection to provide 
enhanced transmission reliability. 


ADVANTAGES 

1 Retain present TTY multiplex equips 
ment. 

2 Add flexibility for expanding serv- 
ice of present terminal equipment 
where current investment lies. 

3 Add versatility to future TTY mulfti- 
plex equipment. 

4 Provides means for intermixed 
TTY and High Speed data. 


WRITE FOR BULLETIN SEP S41 


sisal 
RISO 


ELECTRONICS. INC. 


2121 Industrial Parkway 
, Montgomery Industrial Park 
Silver Spring, Md. 


Check 107 Reader Service Card 
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: NEW FROM CCC 





ADJUST-A-CAPS 


ADJUSTABLE POLYSTYRENE CAPACITORS 


ADJUST-A-CAPS, the new polystyrene capacitors from Chicago Condenser 
Corporation, are adjustable from —1% to +1% of normal capacitance. Pre- 
cision drawn cases, heavy-duty porcelain terminal insulators, and stringent quality 
control manufacturing insure optimum operation under wide range of environmental 
conditions. Stabilized close tolerance bathtub polystyrene capacitors with Toler- 
ances of 1%, 0.5%, 0.25% and 0.1% plus stability of better than 0.1% per year are 
also available. 





For complete specifications, write direct. 


CHICAGO CONDENSER CORPORATION 


3255 West Armitage, Chicago 47, tilinois 
Check 108 Reader Service Card 














CREATED ESPECIALLY 
FOR THE ELECTRONIC 
AND SPACE AGE. 


... from the largest and most 
experienced manufacturer of 
thin-walled latex products... 


AKWEL TISSUE 


LATEX 


FINGER COTS 


e Special “dustless” process for 
clean handling of electronic 
and other delicate parts. 

e Highest quality pure latex. 








MAyfair 2-212! 


Non-irritating. 
e Built-in durability yet tissue thin 
for superior finger dexterity. 


Available in three standard sizes. 


Write for samples and details. 


courtesy of Tung-Sol Electric, Inc., 
Newark 4, N. J. 


KWELL 


Check 109 Reader Service Card 


AKWELL Corporation 

Industrial Products Division 
99 Wall St., New York 5, N. Y. 
Plants and Laboratories: Akron, Ohio 
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YOUR PRODUCTS 
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PROTECTION 


YOU NEED 


PROTECTIVE 
COATINGS 


COLUMBIA 
@ = TECHNICAL 
= CORPORATION 


Woodside 77.N Y - YE 2.0800 
Check 129 Reader Service Card 
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BOOK 
REVIEWS 








FUNCTIONAL CIRCUITS AND OSCILLATORS 
By HERBERT J. REICH, Van Nostrand Co., Princeton, N. J., 
1961, 466 p., $12.50 


Reviewed by Anthony B. Giordano, Dean of 
the Graduate School, Polytechnic Institute 
of Brooklyn, Brooklyn, N. Y. 


This comprehensive text, part of 
the Van Nostrand Series in Elec- 
tronics and Communications, meets 
a definite need for a clear analysis 
of modern electric devices. It pre- 
sents a thorough analysis and de- 
scription of special circuits common 
to several fields of modern elec- 
tronic technology — such as televi- 
sion, computers, control systems, 
instrumentation, and others. In 
these newer fields, developed tech- 
niques utilize a wide variety of 
circuits and devices which perform 
unusual functions (summing, clip- 
ping-clamping, amplitude compari- 
son, etc.) as well as a wide variety 
of signal sources (multivibrators, 
blocking oscillators, sinusoidal os- 
cillators, etc.) 


The presentation is oriented to- 
wards principles and criteria basic 
to the problem of synthesizing cir- 
cuits to satisfy unique requirements 
and elaborate mathematical deriva- 
tions are avoided. The stress is on 
methods of attaining specific char- 
acteristics. 


In particular, the text is divided 
into 93 sections. Each section con- 
cerns itself with a class of func- 
tions and related circuits involving 
both tubes and transistors. Signifi- 
cant parameters and their influ- 
ences are carefully explained. Most 
of the sections contain a listing of 
references for further reading. 
Typical section headings are, for 
example: Circuits for the Addition 


of Voltages; Circuits for the Sub- 
traction of Voltages; Differentiat- 
ing and Integrating Circuits. Such 
a format provides quick accessibil- 
ity to desired information. 


The principal topics, in addition 
to those already mentioned, evolve 
around pulse amplifiers, astable cir- 
cuits, bistable circuits, counting 
circuits, differential amplifiers, 
characteristics of tubes and semi- 
conductor devices, electronic switeh- 
es, monostable circuits, pulse am- 
plifiers and oscillators of all types. 
The field of sinusoidal oscillators is 
treated in a penetrating manner in 
the last 22 sections of the text under 
two broad classes, negative-resist- 
ance oscillators and feedback oscil- 
lators. Considered are power output, 
harmonic content, frequency stabil 
ity, amplitude stability, accuracy 
of calibration, and design limita 
tions. Of particular value is the 
discussion relating to criteria of 
oscillations of various types of con- 
figurations, including the null-net 
work and phase-shift network. A 
list of problems is located in the 
appendix. The problems have been 
selected to augment the basic value 
of the material described through- 
out the text. 


The text has been designed t 
provide the reader with useful prat- 
tical knowledge normally available 
in the periodical literature but difi- 
cult to extract. It will therefore 
prove to be of great value to stl 
dents, scientists, and engineers who 
find themselves baffled by the scat 
tered nature of the literature. The 
author is to be commended for his 
lucid exposition and neat format. 
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® microdot 
hardware 


ee 
lerco 
"Teflon’’ Terminals 





A complete line of insulated termi- 
nals in miniature and subminiature 
stand-offs and feed-thrus, receptacles, 
plugs, jacks, and probes is available 
“off-the-shelf” from Microdot’s Lerco 
Division. Uncontaminated “Teflon” is 
used exclusively for the insulating 
bushing. These precision manufactured 
terminals withstand temperatures from 
-100°C to +250°C, are resistant to 
vibration and corrosion, and are unaf- 
fected by solvents, acids, or bases. 
Available in white and a variety of 
color codes. 


Microdot Inc., 220 Pasadena Avenue, 
South Pasadena, California 


Lerco 
Custom Knobs 


Precision molded knobs of high im- 
pact styrene meet mil-spec require- 
ments. Modern functional designs are 
available in mirror or matte finish, blue, 
grey or black, with anodized aluminum 
inserts and two positive grip set screws. 
Popular sizes and configurations are 
available “off-the-shelf.” Custom de- 
signs, sizes, and special colors are fur- 
hished on special order. 


Microdot Inc., 220 Pasadena Avenue, 
South Pasadena, California 

Check 110 Reader Service Card 
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PRODUCT LITERATURE 


(Continued from Page 85) 


shrinkable plastic tubing are in- 
cluded in a four-page brochure. 
Methods of heating to provide a 
snug-fitting protective cover for 
various types of components and 
objects are included. L. Frank Mar- 
kel & Sons, Dept EP, Norristown, 
Pa. 
Check 232 Reader Service Card 


NICKEL CHROMIUM 

ALLOY WIRE Sec. 6000 

A data sheet furnishes informa- 
tion on CRM B-800, a nickel-chro- 
mium wire providing greater ease 
of soldering and reduced noise level 
in potentiometer applications. 

Offered in diameter sizes from 
0.010” down to 0.00045” (other di- 
ameters supplied on special order), 
the alloy has a temperature coeffi- 
cient of resistivity of +5 ppm 
(—55°C to 125°C), high tensile 
strength (min 130,000 psi to max 
180,000 psi), and low thermal emf 
against copper of 1 microvolt/°C 
(0°C to 100°C). Consolidated Re- 
active Metals, Inc., 115 Hoyt Ave., 
Dept EP, Mamaroneck, N. Y. 

Check 233 Reader Service Card 











NEW 
MINI-DIAL’ 





MINIATURE 


DIAL 
ASSEMBLY 


$50 





SAME 
DAY 
DELIVERY 


e Easy to mount 

e 100 to 1 vernier knob plus 
direct drive for rapid setting 

e Provision for zeroing 

e Continuous rotation 

e Scales of 0° to 360° or 0 to 100 


WRITE TODAY 
FOR TECHNICAL 


BULLETIN 

by “i, INSTRUMENT 
CORPORATION 

520 Victor Street @ Saddle Brook, N. J. 





HU 7-3508 
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DEBE 


computer- 
grade 


alumalytic® 
Capacitors 























BPBBDEB 
150,000 MFD 


BBOBDS 


3 VDC, 5 VDC surge 
Send for complete folder 
listing 85 different capacities 


at factory prices 


Sache 
a we I 


‘ELECTRONICS 


60 HERRICKS ROAD, MINEOLA, L.1I.,N.¥. 
AREA CODE 516 PIONEER 6-6520 


Check 112 Reader Service Card 
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New Products of the Month 


CERAMIC VOLTAGE-REGULATOR TUBE [General Electric Company} 


Has Vibration-Proof Mounting 








Maintaining output voltage constant to 
within +2 volts throughout its entire am- 
bient temperature range of —65°C to 
400°C, this ceramic voltage-regulator tube 
has application in aircraft and missiles. 

Type ZR-7501 operates at a design point 
of 103 v over a current range of 5 to 100 
ma. Its d-c starting voltage is 150 v maxi- 
mum. 

The two-electrode, cold-cathode tube 
weighs 0.4 oz and is 0.7” in diameter and 
0.75” long. 

A vibration-proof mounting provides in- 


MERCURY VAPOR RECTIFIERS [National Electronics Inc.] 


Filament Heating Time 30 Seconds 
—= 








INTEGRAL-CAVITY PENCIL-TUBE OSCILLATORS 


High-voltage mercury-vapor rectifier 
type NL-RX21A (illustrated) and type 
NL-KY21A, a high-voltage mercury-vapor 
grid-controlled rectifier or thyratron, are 
designed for industrial high voltage 
power-rectifier applications. 

Both devices are rated at 0.75 ampere 
de and 11-kv peak inverse voltage. 

Other common ratings include: filament 
volts, 2.5; filament current, 10 amp; peak 
anode current, 3 amp; condensed mercury 
temperature limits of 20°C to 60°C. 

Typical anode starting voltage for the 


Frequency 900 To 3,400 Mc, Center Frequencies 150, 300 Or 350 Mc Wide 


f 





~ 


DUAL-GUN 10-INCH STORAGE TUBE 


Types A15219 through A15236 are oscil- 
lators employing tunable cavity resonators 
and pencil-tube triodes; c-w types pro- 
vide up to 1.5 watts at 900 me and 50 mw 
at 3,400 mc. Plate pulse types provide up 
to 800 watts peak at 900 me and 50 watts 
at 3,400 me, with a duty cycle of 0.001. 

Oscillators operate in specific frequency 
bands of 150, 300 or 350 me wide. Units 
are factory adjusted. Oscillators with a 
center frequency below 1,900 me can be 
tuned +25 mc from the center frequency 
in the field. Oscillators with a center fre- 


Adaptable To Missile And Satellite Tracking—Deflection Linearity +0.5% 





Page 90 


Achieving deflection linearity within 
1% (no deflection plate current), Type 
K2087 Storatron features excellent track- 
ing accuracy between guns and raster or- 
thogonality without on-axis writing. 

Advantages of its dual guns are the 
ability to track from two separate anten- 
nas or two angles or points. Storage time 
of the tube is from 3 to 10 minutes. The 
tube is adaptable to tv frequencies and 
can freeze tv presentations with excellent 
light output. 

Writing speed is 200,000 inches per sec- 


eem File System 5 


7 


2] 





sulation to 1,500 v to ground. The tube’ 
shock rating is 50 g for 11 millisec, ang 
its vibration rating is 20 g at 2,000 cycles, 

This tube can be used as a voltage regu- 
lator in control circuits operating near 
nuclear reactors because the ceramic mate. 
rials used are highly resistant to nuclear 
radiation. 


PRICE: $132.00 (sample qty). AVAILABILITY: From 
stock. MFR: General Electric Co., Dept EP, Sche. 
nectady 5, N. Y. 


Check 336 Reader Service Card 11/6} 


NL-RX21A tube is 13 volts and 50 volts 
for the NL-KY21A. 

Mounting position for both rectifiers is 
vertical, base down; their net weight is 
4 ounces each. 


PRICE: $25.75 ea. AVAILABILITY: From stock. MFR: 
National Electronics, Inc., Sub. of Ejijtel-McCul- 
lough, Inc., 628 North St., Dept EP, Geneva, iil. 
SALES MGR: H. W. A. Chalberg, CE 2-4300; for 
nearest rep see eem p. 1794 (1961-62 Ed.) OTHER 
PRODUCTS: See eem p. 1578 


Check 337 Reader Service Card 11/61 


[Radio Corp. of America] 


quency above 1,900 me can be tuned +50 
me from the center frequency in the field. 

As microwave signal sources, units fea- 
ture small size, light weight, ruggedness, 
long life and efficiency in addition to sim- 
plicity of operation. 


PRICE: $95.00-$185.00. AVAILABILITY: From stock. 
MFR: Radio Corporation of America, Electron Tube 
Div., Dept EP, Harrison, N. J. SALES OFFICES: See 
eem p. 1820 (1961-62 Ed.) OTHER PRODUCTS: See 
eem p. 1579 


Check 338 Reader Service Card 11/61 


[ Allen B. DuMont Laboratories] 


ond at 40 lines per inch resolution and 50 
foot lamberts light output. 

Other advantages are a deflection sys- 
tem unaffected by the viewing gun current 
and compatibility with high impedance 
deflection circuits. 


PRICE: $2,850.00-$3,300.00. AVAILABILITY: 6-8 wks. 
MFR: Allen B. DuMont Laboratories, Divs. of Fair- 
child Camera & Instrument Corp., Electronic Tube 
Div., 750 Bloomfield Ave., Dept EP, Clifton, N. J. 
SALES OFFICES: See eem p. 170i (1961-62 Ed.) 
OTHER PRODUCTS: See eem pp. 1556, 1557 


Check 339 Reader Service Card 11/61 
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icine? = Tait: NANMAC\ CORPORATION 


Boonton to introduce the .. 


ELECTRONICS 
0.1 pa to 1 amp “PLASTIC. THERMOCOUPLE” 


10°? TO 1 CURRENT RATIO : ~ ~S cated from any plastic, plastic-mineral composites, 


non-metal, alloy, or special proprietary material. Thus 


, surface or in-wall temperatures of a wide variety of 

ol “a ! materials can be measured accurately without dis- 

. turbing the normal heat distribution pattern 

- hg caused by differences in thermal properties. 

10°° TO 1 VOLTAGE RATIO ay Examples of materials successfully used in the 
: Model ‘'P"’ include: ‘plexiglass, asbestos phe- 
nolics, graphite, copper, molybdenum and 


FEATURES ; yy special proprietary plastics. 


V Response time—less 
than 10 microseconds 
to transient temperatures, 

‘ Thermal junction main- 
tained even during erosio.. (Actual Size)" 
Ternperature range from 
—320° F to over 5000° F. 

/ Pressure range to over 5000 PSL. 

' Two-dimensional thermal junction 
for accurate location of point of 
measurement. 

‘ Thermocouple constructed of flat rib- 
bon wires and mica insulation. 


NANMAC CORPORATION 


P.O. BOX 8 INDIAN HEAD, MARYLAND 


Sensitive DC Meter WRITE FOR BULLETIN TB161 


© Drift: +2 uv/day max. 

“yarn de, “ana Fast — , Check 114 Reader Service Card 
Simplicity of range switching Floating input 

¢ 10 megohms constant input resistance on all voltage ranges 

Also Aveilable Rack Mounted on @ 54x19 Panel. Price $520. 


300 wVOLTS 300 p/'OLTS 300 Te RS Wire circuits quickly 
VOLTS — with ready-to-go 

00 uV —_ : hardware — 

mid @ oom Save time — 

f $3 F Save work — 
poh Save money! 


300 uV 
W VOLTS 
TA 
WOLTS 
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VECTOR STRUCTURES for CIRCUITRY 





terminal turrets 


HE LEADER : : g/ * , | Socket turrets, 


in RE Voltage Meacurements IN [eee 2 varisor ures 
at low level 3 ee ; ce oO nes s sa | 
from 10 KC to 600 MC | 2 3 


MODEL 91.CA MODEL 91-C ; A pa 
300 microvolts to 3 volts Mahe eset a A 
Price: $495 : a ae 


ALSO MANUFACTURERS OF THE FOLOWING INSTRUMENTS: oh 2. *, — push-in, 
(@ cx 4°’ AA solderless and turned 
en GS A 
Ss8 (225) 
. Send for complete literature 


= Gb () & VECTOR ELECTRONIC CO., INC. 


Morris Plains, N. J. © JEHerson 9-4210 1100 Flower St., Glendale 1, California; Phone: CHapman 5-8971 
Check 113 Reader Service Card Check 115 Reader Service Card 
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Less Than 0.5 Cubic Inch 
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ULTRASONIC CLEANERS [2. ™. Harrison Electrosonics, Inc.] 
Permit Choice Of Detergents Or Use Of Plain Water 


Series 751 ultrasonic cleaners produce a 
200-ke sinusoidal output up to the cavita- 
tional level. 

The cleaners operate with a power out- 
put of 700 watts peak with input require- 
ments of 115 v at 8 amp, 60 eps, single 
phase and can be supplied with one of 
two different types of transducer tanks; 
the smaller is 1% gallons and the larger 
is 2% gallons. The generator will drive 
two tanks of the 1%-gallon size or one of 
the 2%-gallon size. 

Keeping the liquid in physical contact 


MICROMINIATURE SILICON CHOPPER | Solid State Electronics, Co.) 
Cochvetatinnty Shielded—Temperature Range — 55°~ To 150°C 


Encapsulated within a TO-5 metal tran- 
sistor enclosure, the Microchopper Model 
5 provides linear switching or chopping of 
voltages over a dynamic range from a 
fraction of a millivolt up to +20 volts. 

Unlike mechanical choppers which can 
only operate over a narrow and compara- 
tively low frequency range due to mechan- 
ical limitations, this transistorized chop- 
per is an inertia-less device than can be 
driven from de to 100 ke. 

Practically immune to the effects of 
shock and vibration, the chopper is suit- 


MINIATURE 60-CYCLE CHOPPER |0ak Manufacturing Company} 


Minimizes Chassis Vibration 


A lightweight moving element and 
arnfature reduce audible noise of this im- 
proved chopper and minimizes vibration 
transmitted to chassis mounted tubes. 

For use in operational d-c amplifiers 
for computer applications, its nominal 
drive frequency and voltage are 60 +5 cps 
at 6.3 volts, aperiodic over the range from 
10 to 100 eps. 

Phase lag at nominal drive frequency 
and voltage is 20° +5° at 60 cps (25°C). 
Contact dwell time at nominal drive fre- 
quency and voltage is 160°-165° at 60 eps. 


SOLID-STATE CHOPPER (4lpha-Tronics Corp.| 


Solid-state chopper SW-103 operates 
from de to 10 ke and requires no external 
circuitry or adjustments. 

Its 50 uv rms noise level at 1 kc makes 
possible switching of d-c signals in the 
low mv range. The low back current gener- 
ated by the chopper, permits utilization of 
signal-source impedances ranging from 0 
to 10K ohms without adverse effect on the 
d-c offset. 

The switching transient does not exceed 
4 mv and decays to 37% in 5 usec. Dwell 
time is less than 10° at 1 ke 


eem File System 
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with the transducer eliminates need for g If you 
steel barrier between transducer and (sensi) 
liquid. 

The unit has an efficiency of approxi. | Eo 
mately 70% and can be used for production | ® 
line cleaning of parts or as a research tool - 
in the laboratory. | pe 
PRICE: With thermostatically controlled tank 


95.00 (1% gal); at er (2¥2 gal). AVAILABILITY: E 
rom stock. MFR: M. Harrison Electrosonics, | @ fo 
Inc., 80 Winchester B Dept EP, Newton Hi po 
lands 61, Mass. SALES MGR: Melvin Cowan, er 


Check 340 Reader Service Card 11/61 @ ko 
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able for military, missile, and portable QUAI 
applications. It has an inherently long life |B uss. 
and is not subject to contact bounce, wear, 

pitting or burning. 


F 
! 
PRICE: $82.00. AVAILABILITY: From Stock. MFR: H 
Solid State Electronics Co., 15321 Rayen St., Dept | 
EP, Sepulveda, Calif. SALES MGR: E. Politi, 'EM & 
2271; for nearest rep see eem p. 1824 (1961- 62 Ed.) 
OTHER PRODUCTS: See eem pp. 1299, 1602 
Check 341 Reader Service Card 11/61 é' 
| ened 





Noise, depending on circuitry, is 5 micro- 
volts to 50 microvolts rms. | 
A heavy shield reduces magnetic pick 

up due to ground currents in many chassis 
arrangements. | 


PRICE: $22.85 ea. AVAILABILITY: Contact Sales 
Offices below. MFR: Oak Manufacturing Co., Dept 
EP, Crystal Lake, Ill. SALES OFFICES: See eem | 
p. 1800 (1961-62 Ed.) OTHER PRODUCTS: See eem 

pp. 1476-1483, 1600, 1601 | 


Check 342 Reader Service Card 11/61 | 





Having an average operating life of 
10,000 hours, the chopper operates contin- | 
uously at 125°C. 

Completely welded and encapsulated, | 
the unit weighs less than 9 grams and 
measures 0.95” x 0.75” x 0.68”. | 


PRICE: $180.00 ea (1-10). AVAILABILITY: 30 da | 
MER: Aipha-Tronics Corp., 1033 Engracia, Dept EP, 
Torrance, Calif. SALES MGR: James Henry, FA | 


Check 343 Reader Service Card 11/61 | . 
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ENGINEERS - DESIGNERS 
~ INTERESTED IN 
QUALITY CONTROL? 








if you are, check these Hi-Spec Points for 
(9 SeNSITIVE-MINIATURE RELAYS 


| @£Each unit 100% tested for all op- 
erating characteristics — at tem- 
perature extremes. 


@EEach unit serially numbered for 
positive control. 


, @ Each unit's tested performance re- 
corded and this record shipped 
with the unit. 


@ Configurations and operating char- 
acteristics to fit your requirements. 


HI-SPEC’s SENSITIVE-MINIATURE RELAYS 

‘BARE THE BEST. FOR RELIABILITY AND 

> QUALITY CONTROL YOU CAN‘T AFFORD 
> i LESS. 

















’ 
| 
For Information Write to — 
. | HI-SPEC ELECTRONICS corp. 
t 7328 Ethel Avenue, 
North Hollywood, California 
| POplar 5-5075 TRiangle 7-6519 
Check 116 Reader Service Card 
| 
| 
: 
| 
3 
| 
5 | 
ft | 
n | 
n 1 
aa 
| 
| 
|| wwheels 
‘a ~~ STREAMLINE YOUR USE 
(2) OF INSTRUMENTS 
, | Vd Shown above is famous 
d = Model MC-1.Other car- 
| eZ riers have ——— 
7b fi e si- 
| S* sic 
‘ | THOUSANDS OF SATISFIED USERS 
‘ 
ae ott! TECHNIBILT 
1 | Glendale 1, California 
Check 11] Reader Service Card 
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1211 
Hermetically Sealed 


1210 
Epoxy Encapsulated 


WIDE BAND 
RF TRANSFORMERS 


Antenna Matching 
Interstage Coupling 
Impedance Matching 
Voltage Step-Up 

e@ Pulse Applications 


BANDWIDTH 


1210A, 1211A 
1210B, 12118 


IMPEDANCE 
75 Q unbalanced — 600 2 balanced 


200KC - 40 mc 
3-100 mc 





Special wideband transformers and 
advanced filters (audio-250 mc.) 
made to your specifications. 











NORTH HILLS 
ELECTRONICS, INCORPORATED 
GLEN COVE, L.!.. N. ¥.|ORiole 1-5700 
Check 118 Reader Service Card 

















DIACROM 
DIAMOND 
BURNISHER* 








The only precision tool designed to 
clean relays and contacts of every 
type utilizes diamond particles as the 
abrasive element. 


5 UNIQUE FEATURES: 
@ ABRASIVE POWER ® NON-CLOGGING 
® LONG LASTING ® FLEXIBLE-DIELECTRIC 


3 TYPES AVAILABLE 
KIT #K-234 Set of 3........ $14.85 Kit 


No. 200 for rapid cleaning 
of industrial relays. 

No. 300 for cleaning inter- 
mediate relays. 

No. 400 for cleaning extra- 
sensitive relays. 


( $495 each 


Write for literature EP-11 & quantity prices. 
*Patented 








JONARD INT. CORP. 


624 Madison Ave, N.Y. 22, N.Y.. MU 8-1240 
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“TEMP-A-JUST" 
RESISTORS 


(PATENT PENDING 
THE RESISTOR WITH 
ADJUST ABLE 
TEMPERATURE COEFFICIENT 


CONTROL THERMAL DRIFT 
iN TRANSISTORIZED— 


e AMPLIFIERS 
e OSCILLATORS 
e POWER SUPPLIES 





100 LOW TC 0 
[ : . 
ADJUSTABLE WIPER —— —— 
OIA 
Mode! 6613 for Printed Circuits 0 ject ae 
Stock Values: 1000, 2509, 5000, 1K, 5K 


Tolerance: 5% (Closer on Specials) 
Wattage: 1W 


T.C. Range: 10 PPM to 4500 PPM/*C. 
(Special T.C.’s Also Available) 


Resolution: 5% or Better 
Temperature Range: —50°C. to +150°C. 


Shock & Vibration: Wiper May Be 
Potted In Place After Adjustment 


Write for Literature on Other Models 
CONRAD-CARSON 


ELECTRONICS, INC. 


1347 BROADWAY 
Check 94 Reader Service Card 


EL CAJON 1, CALIF. 





FOR THE LATEST IN TRANS - 
ISTORIZED POWER SUPPLIES, 


REQUEST THIS INFORMATIVE 
BROCHURE 








TECHNICAL COMPANY 


EASTON, PA. 
Check 124 Reader Service Card 
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OPINION 


SENSOR | 





TEAR OUT AND FOLD AS INDICATED FOLD 
FOR POSTAGE FREE SELF MAILER #1 


FOLD 
#2 


ATTENTION MANUFACTURERS! 


If you have a product now in the planning or 
drawing board stage, you can submit it for edi- 
torial consideration in the “Opinion Sensor’ 
column. This is a free service for electronics 
manufacturers. Write for Application Form. 


The Editor 














First Class Permit No. 2051, 


BUSINESS REPLY LETTER 
Hempstead, N 








os 


Att: Opinion Sensor 


ELECTRONIC 
PRODUCTS 


SAZINGE & CLIF FIL 


60 MADISON AVENUE 
HEMPSTEAD, N. Y. 


Postage 
Will Be Paid 












OPINION 
SENSOR 


What do you think about these 
PROPOSED NEW PRODUCTS? 





Your candid opinion about the proposed new products described below will 
guide their manufacturers in planning future production and marketing. 


Please answer the few questions below, fold and mail. Postage is prepaid. 


Proposed New Product No. 60 
HIGH RESOLUTION RESOLVER BRIDGE 


SPECIFICATIONS: Has rotor range equivalency of 360° on 0.1° steps. Accu- 
racy to one second of arc +0.0005%. Nominal output impedance is 600K ohms. 
Digital readout of angle selected is displayed on front panel. 


11/61 


APPLICATIONS: Simplifies and speeds up calibration, testing, and check-out 
of resolver components and systems, with high resolution and accuracy through 
the use of four-arm, center tapped precision-ratio transformers. Ratio values 
are independent of frequency, norma! loading, and waveform effects. 


PRICE: $2,500.00 to $3,500.00. 
AVAILABILITY: 8 to 10 weeks. 


Do You Need This Product? 
(Yes [No [ Possibly 


When Would You Need It? 


Probable 
Quantity 


[) 1-6 mos. [) 6 mos.-l yr. 


Contemplated Application 


Suggested Spec Changes 


Proposed New Product No. 61 
MINIATURE VACUUM TUBES 


SPECIFICATIONS: Diodes and triodes 4” long by *»” dia, using beryllia 
ceramic-metal construction. Tubes use proprietary low-temperature thermionic 
emitter, with useful emission beginning at 225°C, then following temperature/ 
emission curves for oxide cathodes. Cathode does not evaporate up to 1,400°C. 


11/61 


APPLICATIONS: For miniaturizing conventional equipment, and duplicating 
conventional tubes where size is a factor. Because of low power input, tubes 
may be operated in circuits sensitive to high ambient temperatures and radia- 
tion damage. 

PRICE: Varies with type and specifications. 


AVAILABILITY: About 90 days. 


Do You Need This Product? 
C)Yes (No [ Possibly 


When Would You Need It? 


Probable 
Quantity 


C] 6 mos.-1 yr. 


[] 1-6 mos. 
Contemplated Application 


Suggested Spec Changes 


Company 
Ni cccbtbaas sassonvhanneceocopsh 
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Simplify 
Wire 
Assembly 


Y) 


with a 


KINGSLEY 
Wire and Tube 
Marking Machine 


Now you can mark each wire or 
piece of plastic tubing with its 
own circuit number... quickly. ..eco- 
nomically, right in your own plant! 


You reduce wire inventories because 
you need only one color of wire for 
as many circuits as necessary. 


Simplify your assembly methods 
and speed production with the 
same machine that has proved 5° 
successful in the aircraft and missile 


industries. Write for details. 


KINGSLEY MACHINES 


850 CAHUENGA + HOLLYWOOD 38, CA 
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Postage Stamp 
Necessary = 
If Mailed in the & 
nited State 


BUSINESS REPLY MAIL 


First Class Permit No. 2051 Hempstead, N. Y. 


ELECTRONIC 
PRODUCTS 


MAGAZINE 2 CLIP FILE 


Inquiry Services Division 
P.O. Box 206 

Village Station 

New York 14, N.Y. 


READER SERVICE CARD 


For details of products shown check corre- 
sponding numbers listed on this card. 





Please Print 


Use this card before 


JANUARY 31, 1962 


©@TECH PUBLISHERS, INC. 


name; please send 


qualification card 


ELECTRONIC PRODUCTS 
Magazine in my own 


C] | would like to receive 


FOR EMPLOYMENT OPPORTUNITIES GIVE HOME ADDRESS: 


o|lm|aolaio Yi21s 
NININ I[N|O 2 
ars N NININ ININ Rae IN| 
scocescocespeees nance cna +1 
| 
| 


for FREE literature on how to set up a simplified product filing system. 


Have sales engineer call. 
CATALOG FILING PROBLEMS? Check 415 


end catalog on complete line. 


described 


eae 


send further information about product 


For change of address ONLY 


Old Co. Name 


ELECTRONIC PRODUCTS Magazine 


Check tor informatica or Action required: 
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at no extra cost! 


\. Daven metal film resistors 


\ 


\ ¢ True glass-to-metal seal plus epoxy encapsulation 


' © 25 PPM/°C. temperature coefficient over normal operating 
temperatures at no surcharge 


a * Weldable leads, which are readily solderable, are standard 
on all units at no surcharge 


e Exceeds MIL-R-10509D, Characteristic C specs 
¢ Off-the-shelf delivery from your Daven distributor 


Write for full details on Types DA 2 and DA 4 


iD) THE By AWEN COMPANY, Livingston, New Jersey 


General | RESISTORS 






A SUBSIDIARY OF 
GENERAL MILLS 






TODAY, MORE THAN EVER, THE DAVEN © STANDS FOR DEPENDABILITY 
Check 126 Reader Service Card 
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They said Qin cores’ 
“PROVE IT:.. |} “SSX e ee 
AND . 

WE DID! 
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The moisture-resistance curves 
show how Type 160P Difilm® Black 
Beauty® Capacitors outperform all 
other commercial tubulars 








(MEGOHMS AT 180 VOLTS D-C) 





RELATIVE INSULATION RESISTANCE 






































500 = 0001500 ~=—2000 = 750030003500 a0 
HOURS ON TEST (95 TO 100% R.H. AT 40C) 

RELATIVE HUMIDITY RESISTANCE 

To test tubular capacitors, we figuratively 

brought jungle conditions into the laboratory. 


The curves tell what happened. . DIFILM® DUAL DIELECTRIC (PAPER and POLY- 
Difilm Black Beauty Molded Capacitors with- ESTER FILM), solid impregnant, molded case 


stood almost 4000 hours (95 to 100% R. H. . PAPER DIELECTRIC, solid impregnant, molded case 

at 40 C) with no change in humidity resistance! . DIFILM DUAL DIELECTRIC (PAPER and POLYESTER FILM), solid 
impregnant, dipped coating 

POLYESTER FILM DIELECTRIC, molded case 

PAPER DIELECTRIC, wax or oil impregnant, molded case 

PAPER DIELECTRIC, solid impregnant, waxed cardboard jacket 
PAPER DIELECTRIC, wax or oil impregnant, waxed cardboard jacket 


No other tubulars came close to this perform- 
ance. Difilm Capacitors proved themselves 
the true answer to moisture problems in enter- 
tainment and commercial electronics. 








For complete technical data on 
Difilm Black Beauty Capacitors, 
write for Engineering Bulletin 
2025 to Technical Literature Sec- 





You can get off-the-shelf delivery at factory 
prices of Replacement Type TM Capacitors (same 
tion, Sprague Electric Company, construction as O. E. M. Type 160P) in pilot 
479Marshall Street, North Adams, quantities up to 249 pieces from your local 
Massachusetts. Sprague Industrial Distributor. 


SPRAGUE COMPONENTS SPRAGUE 
CAPACITORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE 


RESISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS THE MARK OF RELIABILITY 
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES 
TRANSISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS 





‘Sprague’ and ° istered trademarks of the Sprague Elcrie CX 
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